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FUNCTIONAL OEFINITICN 

SCSI INTERFACE CHIP P/NJ 346-0C10342 Rev.A 


1.0 INTRODUCTION 


1.0 linaflCiimfin 


1.1 aisaiiia 

The purpose of this document Is to functionally define the SCSI 
Interface Chip. The principal sections of this document contain 
the functional definition information. Helpful user ln<*oroatlcn 
is provided in the appendices. This document assumes that the 
reader is knowledgeable of the SCSI bus specifI cat Ion a 
terminology. 


1.2 

The SCSI Interface Chip is designed to Interface a variety of 
microprocessors to the Saal! Computer System Interface (SCSI) 
bus. The chip is housed in a 48>pin duaI-in-1 ine package. Beiovi 
is a list of important features. 

0 Efficient SCSI bus utilization. 

0 Significant circuitry reduction. 

0 Initiator and target roles. 

0 Arbitration - multiple hosts and concurrent I/O. 

0 Parity generation. 

0 Optional parity checking. 

0 DNA or programmed I/O transfers. 

O' Pr ogr arnmab I e selection and reselection timeouts. 

0 Internal transfer counter. 

0 Operates with either singie-ended or differentia! 
driwers/recelvers. 
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2.0 INPUT/QUTPUT SIGNALS 


2.0 


The SCSI Interface Chip will be packaged in a 48-pln dual-ln-llne 
package. A signal summary list# signal definitions# and 
electrical requirements are included in this section. Mote that 
a slash </) following a signal name indicates that the signal Is 
asserted in the low voltage state (active low). 


2.1 


Microprocessor 
SiJli_ 

CLK 

RESET 

DO-07 

INT 

WR/ 

RO/ 

cs/ 

A0-A3 

DREG 

DACK/ 


SCSI others 

Slila _ 

ID0/-I02/ Vcc 

080-087,DBP GNO 

BSYIN 

BSYOUT 

SELIN 

SELOUT 

ATN 

ACK 

REG 

MSG 

C/0 

I/O 

IGS 

T6S 

08SN/ 

ARS 


2.2 

Name I/O Description 

CLK I Symmetrical souare wave signal which 

generates Internal chip timing. "aximum 
frequency is lOMH?. Highest performance is 
attained by operation at maximum frequency. 
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2.0 INPUT/OUTPUT SIGNALS 
2.2 signal OEFINITIGNS 


RESET 

DO-07 

INT 

Wk/ 

RO/ 

CS/ 

I A0-A3 

OREQ 


DACK/ 


1 Reset Input. When hlgh» this signal forces 

the chip into a reset state. Alt current 
operations are terminated. Interna) storage 
elements are cleared and self-diagnostics are 
performed. 

I/O Active High Data Bus to be connected to the 

microprocessor data bus. 

0 Interrupt request to microprocessor> set high 

for request and cleared when the chip Is 
reset or the Interrupt Register Is read. 

I Write pulse which strobes data into the 

selected register. 

1 Read pulse which strobes the selected 

register onto the microprocessor data bus. 

I Chip select input. When low» this signal 

enables reading from or writing to the 
selected register. 

I Address inputs to be connected to five 

microprocessor address bus signals. These 
signals select which internal register wlif 
be read or written when RC/ or WR/ occur, 

0 Data request. When high, this signal 

indicates that the Internal data register has 
a byte to transfer (when Inputting from SCSI! 
or needs a byte to transfer (when outputtif.y 
to SCSI}. This signal becomes active only ir 
the DMA mode bit In the command register 
on. It Is cleared when OACK/ becomes 
active. 

I Data Acknowledge. When low# this signal 

resets OREQ and selects the data register for 
input or output. DACK/ acts as a chip select 
for the data register when in DMA mode. 


Name I/O Description 

I 


ID0/-ID2/ 


These signals determine the three-bit code of 
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2,0 INPUT/QUTPUT SIGNALS 
2.2 SIGNAL DEFINITIONS 


the SCSI bus ID assigned to the chip. These 
signals are internally pulled up. Therefore* 
switches to GNO can be connected directly to 
these inputs without external pul!-uo 
resistors. 

08O-7*0BP I/Q Active High Data Bus to be connected to the 

SCSI drivers and receivers. 

SSYIN I When high* this signal indicates to the chip 

that the SCSI BSY signal is active. 

BSYOUT 0 When high* the chip Is asserting the 3SY 

signal to the SCSI bus. 

SELIN I When high* this signal indicates to the chip 

that the SCSI SEL signal is active. 

SELQUT 0 When high* the chip is asserting the SEL 

signal to the SCSI bus. 

ATN I/Q Initiator Role* The chip asserts this slg 

when th e aicropr ocessor re Quests ^ . 
ATTENTION condition or a parity error is 
detected in a byte received from the SCSI 
bus. 

Target Role* This signal is an inout which 
indicates the state of the ATN signal on the 
SCSI Bus. 

ACK I/O Initiator Role* The chip asserts this signal 

In response to REO for a byte transfer on the 
SCSI bus. 

Target Role* This signal Is an Inout which* 
when active* Indicates a response to the REQ 
sIgna 1 . 

REQ I/Q Initiator Role* This signal is an Inout 

which* when active* inclcates that the Target 
is requesting a byte transfer on the SCSI 
bus • 

Target Role* Asserted by the chip to recuest 
a byte transfer on the SCSI bus. 

?1SG»C/0*I/0 I/O Initiator Role* These signals are inouts 

which inoicate the current SCSI bus phase. 
Target Role* The chip drives these stgna 
to deternine the bus phase. 
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2.0 input/output signals 
2.2 signal definitions 


IGS 

0 

Initiator Group Select. When high# this 
signal indicates to the SCSI drivers and 
receivers that the chip Is operating In the 
Initiator Role. Its purpose fs to enable 
drivers for ATN and ACK and receivers for 
RcQ# MSG# C/D# and I/O. 

TGS 

0 

Target Group Select. When high# this signal 
indicates to the SCSI drivers and receivers 
that the chip Is operating In the Target 
Role. Its purpose Is to enable drivers for 
REQ# MSG# C/0# and I/O and receivers for ATN 
and ACK. 

DBEN/ 

0 

Data Bus Enable. When low# this signal 

directly enables the SCSI Data Bus drivers. 

AR8 

0 

Arbitration Phase. When active (high)# thl^' 
signal enables the external circuitry to 
place the I.O. bit on the SCSI bus ^or the 
arbitration phase. See Appendix 0 for 
suggested impleaentation. 


Name 

Vcc 

GNO 

I/O 

Description 

♦5V Input. 

Signal reference Input. 
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2.0 INPUT/OUTPUT SIGNALS 
2.3 ELECTRICAL CHARACTERISTICS 


2.3 il££I£I£ii-I13i£A£I££iiXIiL5 


2.3.1 OPERATING CONDITIONS 




IIOji. 

aXJSa- 


Supply Voltage 

vOO 

4.75 

5.25 

vol ts 

Suppiy Current 

iDO 

TBD 


na 

Ambient Free Air Temperature 

TA 

K 

<0> 

70 

C 

2.3.2 INPUT SIGNAL REQUIREMENTS 





£XJliliXii2J3X 

alQji- 

SlXa. 


High-level Input# VIH 


2.0 

5,75 

vol ts 

Low-level input# VIL 


-C.7 

0,8 

volts 

High-level Input 

Current# 1IH 

VIH-5.25V 


10.0 

ua 

Low-1 eve 1 Input 

Currant#ilL 

vl L*Cv 


O 

O 

1 

ua 

2.3.3 OUTPUT SIGNAL REQUIREMENTS 




All signals except D3EN/> IGS 

f and TGS 




£.aX^JD£lXX 




usiil 

High-level Output 

VD0-4.75V S 

2.4 


volts 

Voltage# VQH 

I0H--400UA 




Low-level Output 

VD0-A.75V S 


0,4 

volts 

Voltage# VOL 

ICL-B.OirA 




OBEN/# IGS# and TSS Signals 






LsxXlXixxx 

5lQa» 


axiil 

High-level Output 

V00-A.75vs 

2.4 


volts 

Voltage# VGH 

ICH«-AUCuA 





in 
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2.0 INPUT/QUTPUT SIGNALS 

2.3.3 OUTPUT SIGNAL REQUIREMENTS 


LoM-leye! Output \/00«4.75V5 0.4 votts 

Voltage* VOL IQL«4.0ntA 


/ 
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4.0 REGISTERS 


4.0 fiJEfilSim 


The SCSI Interface chip Is controlled by readlnq and writing 
registers provided Inside the chip. These registers are read 
(written) by activating CS/ with an address on A4-A0 and then 
Issuing a RC/ (WR/) pulse. They can be made to appear to a 
aicroprocessor as standard I/O ports or fflemory-mapped I/Q ports 
depending on the external circuitry that controls CS/. 

This section includes a suanary that lists each register and ItP 
address. It also includes definitions for each register. 





4-2 

32/07/24 

FUNCTIONAL OSFINITICN 

SCSI INTERFACE CHIP ... . _ 

4.0 REGISTERS 

4.1 REGISTER SUMMARY 




A4A3A2A1A0 

R/W 

L 

REGISTER NAME 

— 





• ^ ri iifi * M ,ri nil ijunwMi iw iw ■■ Mi«» 

0 

0 

0 

0 

0 

R/W 


Data Register 

0 

0 

u 

0 

1 

R/W 


Command Register 

0 

0 

c 

1 

C 

R/W 


Control Register 

0 

0 

0 

1 

I 

R/W 


Destination ID Register 

0 

0 

1 

0 

0 

R 


Auxiliary Status 

0 

0 

1 

0 

1 

R 


ID Register 

0 

0 

1 

1 

0 

R 


Interrupt Register 

0 

0 

1 

1 

1 

R 


Source ID Register 

0 

1 

0 

0 

0 



Not Used 

0 

1 

0 

0 

1 

R 

t Diagnostic Status 

0 

1 

0 

1 

0 



Not Used 

0 

1 

,0 

1 

1 



Not Used 

0 

1 

1 

0 

0 

R/W 


Transfer Counter (MSB) 

0 

1 

1 

0 

1 

R/W 


Transfer Counter (2nd Byte) 

0 

1 

1 

1 

0 

R/W 


Transfer Counter (LS8) 

0 

1 

1 

1 

1 



Not Used 

1 

0 

0 

0 

c 



Not Used 

1 

0 

0 

0 

1 



Not Used 

1 

,0 

0 

1 

fi 



Not Used 

1 

0 

0 

1 

1 



Not Used 

1 

0 

1 

0 

c 



Not used 

1 

0 

1 

0 

1 



Not Used 

1 

0 

1 

1' 

,0 



Not used 

1 

0 

1 

1 

1 



Not Used 

1 

1 

0 

0 

0 1 


Not Used 

1 

1 

0 

0 

1 



Not Used 

1 

1 

.0 

i 

^0 



Not Used 

1 

1 

0 

1 

1 



Not Used 

1 

1 

1 

0 

0 



Not Used 

1 

1 

1 

0 

1 



Not Used 

i 

1 

1 

1 




Not Used 

1 

1 

1 

1 

1 



Not Used 


NOTE* All locations labeled "Not Used" above are Invalid for 
reading or writing. Any attempt to read or write these 
locations mIM not affect the operation of the chip. 
Writes will be Ignored and reads may put garbage on the 
data bus. 
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4.0 REGISTERS 

4.2 REGISTER DEFINITIONS 


^.2 


4.2.1 DATA REGISTER 

This eight bit register Is used to transfer SCSI Comnand# Oata> 
Status* and Message Phase bytes betMeen the sicroprocessor data 
bus and the SCSI bus. In Non-DMA mode* the sicroorocessor reads 
from (writes to ) the Data Register by activating CS/ with A4-A0 
* OOCuO and issuing a RO/ (WR/) pulse. A bit has been Included 
in the Auxiliary Status Register to indicate when the Data 
Register is full. In DMA mode* the DMA logic reads from (writes 
to) the Data Register by responding to DREQ with DACK/ and 
issuing a RO/ (WR/1 pulse. The SCSI bus reads from or writes tr 
the Data Register when the chip Is connected as an Initiator of 
Target and the bus is In one of the Information Transfer Phaseso 


4.2*2 COMMAND REGISTER 

The Command Register is an 8-bit register used to give commands 
to the SCSI interface chip. The microprocessor can write to 
(read from) the Command Register by activating CS/ with A4-A0 * 

00001 and issuing a UR/ (RO/) pulse. Writing to the Command 
Register causes the chip to execute the command that is written. 
The Command Register can be read to determine what Interrupting 
command was written last* the chip never alters the contents of 
the Command Register unless the chip is reset. Immediate 
commands are not stored. 

The contents of the Command Register are defined in Section 5.0* 
Commands. 


4.2.3 CONTROL REGISTER 

This eight bit read/write register is used for enabling certain 
modes of operation for the SCSI Interface chip, .The 
microprocessor reads from (writes to) the Control Register by 
activating CS/ with A4—AO • 00010 and issuing a RD/ (UR/) pulse. 
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FUNCTIONAL OEFINITICN 

SCSI INTERFACE CHIP ^ 

4.0 REGISTERS 

4.2.3 CONTROL REGISTER 


SIT 76543210 

i c i 0 : 0 ] 0 i 0 : : : : 

t • « 

I t I 

S : +•——Select Enable 

• Res e I ec t Enable 

——————Parity Enable 

Bit 2 Parity Enable When the Parity Enable bit Is a "1*» the 

chip generates and checks parity on all 
transfers on the SCSI bus. When the 
Parity Enable bit Is a "O^t the chip 
generates# but does not check parity on 
bus transfers. 


S11 1 Rese lect 

Enable When this bit is a "I"# the 

respond to any atteapt by 
reselect it. When the bit is 
chip Mill Ignore ail attempts 
It. 

3lt 0 Select Enable When this bit is a "1" the chip mH! 

respond to attempts to select It as a 
Target. When It Is a the chip will 

' ignore all selections. 

Hotel After being reset and completing saIf-dlagnostIcs» the 
Control Register wilt contain ail zeroes. 


chip will 
a Target to 
a "O"# the 
to resele<'t 


4.2.4 DESTINATION ID REGISTER ' 

The Destination ID Register Is an S-bit register that Is used to 
program the SCSI bus address of the destination device prior to 
issuing a SELECT or RESELECT command to the chip. Bits 0-2 
specify the address# and bits 3-7 are always zeroes. The ID 
register can be either written or read. It is written Iread) by 
activating CS/ with A4-A0 * 00110 and then pulsing WR/ (SO/). 


4.2.5 AUXILIARY STATUS REGISTER 

The Auxiliary Status Register is an 8-bit# read-only register 
that contains bits that Inoicate the status of Important 
operational conditions within the chip. Some of the bits In th 
register are needed to determine reasons for intarruo 
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4.0 REGISTERS 

4.2.5 AUXILIARY STATUS REGISTER 


Therefore* the Auxiliary Status Register should always be read 
prior to reading the Interrupt Register when servicing 
interrupts. After the Interrupt Register is read* the Auxiliary 
Status Register bits needed to service the interrupt may change* 

The Auxiliary Status Register Is read by activating CS/ with 
A4—AO ■ CClOO and then pulsing RO/. The individual bits of the 
Auxiliary Status Register are defined below. 


Not Used 

Transfer Counter 7ero 

Paused 

I/O 

C/0 

KSG 

Parity Error 
Data Register full 



Bit 7 Data Register 

Fuil This bit Indicates the status of the Oatfe 

Register and *ust be monitored by the 
microprocessor during non-C*A mod® 
commands that use the DATA Register, 
yhen the OHA Mode bit In the comman^ 
register is off <0) and the command bein:, 
executed is one of the SEND# RECEIVE# cr 
TRANSFER INFO commands# data Is 
transferred to (from) the chip by writlne 
(reading) the Data Register. Oats 
Register Full Is set on (1) when data Is 
written and turned off (0) when data Is 
read. Therefore# Data Pegister Full 
should be on before taking data from th% 
chip and off when sending data to the 
chip. The Data Register =uli bit is 
always reset (to 0) at the time an 
interrupting type command Is loaded Into 
the Command Register In order to 
initialize it. Therefore# when issuing 
such commands# the Command Reolster 
should be loaded prior to monitoring Hata 
Register Full and loading the Data 
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4.0 RfcSlSTERS 

4.2.5 AUXILIARY STATUS REGISTER 


Register. 

Bit 6 Parity Error When on (l), this bit Indicates that the 

chip has detected a parity error on a 
byte of data received over the SCSI bus. 
It can be set when the chip Is executing 
one of the RECEIVE commands or the 
TRANSFER INFO command (when the transfer 
Is an Input). The Parity Error bit Is 
reset whenever the Interrupt Register Is 
read. 

Sit 3-5 I/O# C/D# MSG These bits indicate the status of the 

SCSI I/O# C/D# and MSG signals at the 
time the last REQ signal was received. 
They define the Information phase type 
being reguested by the target. These 
signals are significant when servicing 
Interrupts and the chip Is logically 
connected to the bus In the Initiator 
role. The bits are ceded as followst 

I/C C/D MSG 

000 Data Out 

001 Unspecified Output ohase 
010 Command 

Oil Message Out 

100 Data In 

101 Unspecified Inout ^hase 

110 Status 

111 Message In 

Sit 2 Paused When on (1)# this bit indicates that the 

chip has aborted the command being 
executed in response to a PAUSE command. 
It is turned off when the next 
Interrupting type command code Is loaded 
Into the Command Register. 

B11 1 Tr ansfer 

Counter Zero This bit Is provided to Indicate the 
status of the 24—b1t Transfer Counter, 
When on (1)» it indicates that the 
Transfer Counter Is eaual to zero. It is 
Intended to facilitate interrupt 
serv ic Ing, 
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4,2.6 ID REGISTER 

The IE Register Is an 8-b 11# read-only register that Indicates- 
the logical SCSI bus address occupied by the chip. Pits 0-2 
directly reflect the logical Inversion of the chip ID Input 
signals ID0/-ID2/; the ID Register Is active high whereas the ID 
Input signals are active low. The ID Register allows the 
Microprocessor to read the chip's SCSI bus address which would 
normally be strapped In hardware. Bits 3-7 of the ID Register 
will always be zeroes. The ID Register Is read by activating CS/ 
with A4-A0 ■ 00101 and Chen pulsing RD/. 


4.2.7 INTERRUPT REGISTER 

The Interrupt Register Is an 8-bit register that contains thi, 
current interruptls)• Along with the Auxiliary Status Registef 
(Refer to Section 4.2.5}> the Interrupt Register can be used by 
the Microprocessor to determine the reason for an interrupt* 

The Interrupt Register is a read-only register. It Is read by 
activating CS/ with A4-A0 ■ 00011 and then pulsing R0/« When the 
Interrupt Register is read* It automatically resets itself (after 
the.read is complete) and enables the chip to set a ne» 
interrupt. This also means that bits In the Auxiliary Status 
Register that are needed to service the Interrupt say change 
after the Interrupt Register Is read. Therefore> when ar 
interrupt occurs^ the microprocessor should alwsvs read the 
Auxiliary Status Register prior to reaaing the Interrupt 
Register• 

Alsof If a Selected or Raselected interrupt occurs after Issulpfs 
a command that would norMally cause an interrupt# the act of 
reading the Interrupt Register prevents the chip from executing 
that last command issued. This allows the microprocessor to 
service'the Selected or Reselected Interrupt prior to proceeding 
with the other operation. An example of this situation is whef; 
the microprocessor issues a comnand to select a target at about 
the same time another target reseiects the chip. If the chit^ 
sees the reselection first# the microprocessor will receive an 
interrupt for the reseiection# and the chip will ignore the 
select command# which wouid now be invalid since the chip is now 
logically connected on the SCSI bus to another device. 

Individual Interrupt conditions are defined below. Note that for 
all cases# an interrupt condition Is on when the corresponding 
bit is a one (1) and off when zero (0). 
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I 



+■ 


♦ 




Function Complete 
Bus Service 
01 sconnected 
Selected 
Reselected 
(Not Used) 

Invalid C omna nd 
(Not Used) 


3it 6 Inva I id 

Coaaand When on {1)> this bit Indicates that the 

last coanand loaded Into the Coamand 
Register is not valid. Refer to Section 
5.0# COMMANDS* for Invalid coaaand 
Inforaat Ion. 


Bit 4 Reselected* This interrupt «lli be on (1) when t..,e 

chip has been reselected by another SCSI 
device. After setting this Interrupt* 
the chip is logically connected to the 
bus in the initiator role and is Maltino 
for the target to sand REO or disconnect 
froa the bus. 

Bit 3 Selected* This Interrupt will be on (1) when the 

chip has been selected by another SCSI 
device. 


After setting this Interrupt* the chip Is 
logically connected to the bus In the 
target role and Is waiting for a command, 
to be loaded into the Command Register. 

* The chip will become selected 
(reselected) only If the 10 data byte 
put on the SCSI bus during the 
selection (reseIectI on) phase has good 
parity and not more than one ID bit 
other than the chip's ID is on. 

Disconnected This interrupt will be set on (1) x*- 
the chip is connected to the bus In 


3i t 2 
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Sit 1 Bus Service 


Bit 0 Function 
Coap t ete 


initiator role and the target disconnects 
or when the chip is executing a SELECT or 
RESELSCT cof*and and the destination 
device does not respond. 


When the chip is logically connected to 
the bus in the Initiator role» this bit 
will be set on (1) whenever the target 
sends a RSO which the chip cannot 
autoaaticaI Iy handle. This happens when 
the first REO for a connection is 


received (or when the chip Is executing a 
TRANSFER INFO or TRANSFER PAD coamand and 
either the transfer counter is zero or 
the target changes the Information phas® 
type. When the chip Is logical iy 
connected In the target role» this bit 
will be set on (!)» whenever the 
Initiator asserts ATN. When Indicating 
ATN» the Bus Service interruot may occur 
by itself^ with a Selected interrupt* or 
with a Function Complete Interruot. 


When on (1)» this bit indicates that the 
last interrupting cosaand has conpleted. 
It is the normal successful comoletinn 
interrupt for the SELECT comaandij 
RESELECT* the RECEIVE comaands* and the 
SEND coaaands. During any of the RECEIVE 
commands* it is set on* along with the 
Parity Error bit in the Auxiliary 
Register* as soon as a parity error Is 
detected. A Bus Service Interrupt fi,gy 
also occur simultaneously with the 
Function Complete If an ATN signal was 
activated during a SEND or a RECEIVE 
command. 
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4.2.8 SOURCE ID REGISTER 

The Source ID Register is an eight bit read only register Mhleh 
contains the three bit encoded ID of the last device which 
selected or reseiected the chip. Follcwing is the format of the 
Source ID Register! 


Source ID 
ID Valid 

The ID Valid bit indicates that the source device placed its own 
ID bit on the SCSI bus during the Selection phase and therefore 
the chip has encoded that ID and placed it in bits 2-0. This 
inforaation remains valid until the chip disconnects from the 
SCSI bus. 

The sicroprocessor aiay read the Source ID Register by activating 
CS/ with A4-A0 ■ uOlll and issuing an RD/ pulse. Motet after 
reset and self diagnostics the Source ID Register contains alt 
zeroes. 


4.2.9 DIAGNOSTIC STATUS REGISTER 

The Diagnostic Status Register is an 8-bIt read-only register 
which indicates the result of s-e i f-d i agno s ti cs and the last 

diagnostic coamand issued to the chip. The format of the 

Diagnostic Status Register is shown belowt 

BIT 7 6 5 4 3 2 1 0 


Self-Diagnostic Status 
Diagnostic Command Status 
SeJf-0IagnostIc Complete 
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l£iIri21a2ii££ll£.2i;iJ;iA£ 






* fij&anios 

0000 

(Not 

used} 


000 

{Successful Completion 

0001 

Turnaround 

HiSCO mpar e 

001 

{Unconditional Branch Failed 

0010 

Turnaround 

Niscompare 

010 

{Data Register Full Failed 

0011 

[Turn around 

Good Parity 

oil 

{Initial Conditions Incorrect 

0100 

Turn ar ound 

Bad Parity 

100 

{Initial Command Bits Incorrect 

0101 

(Not 

Used) 


101 

{Diagnostic Flag Failed 

01i,0 

(Not 

Used) 


11/) 

{Data Turnaround Failed 

0111 

(Not 

Used) 


111 

{ (Not Used) 

1000 

(Not 

Used) 




1001 

(Not 

used) 




1C 10 

(Not 

Used) 



• 

1011 

(Not 

Used) 




1100 

(Not 

Used) 




1101 

(Not 

Used) 




1110 

(Not 

Used) 




1111 

(Not 

Used) 





Sit 7*1 indicates that seIf-diagnostics have been coepletede 
Note! A reset will clear bits 6—3 if possible. After a reset to 
the chip» the eicroprocessor should wake sure that the Diagnostic 
Status Register contains the following pattern before attempting 
any commands} 10000000. This code indicates seIf—diagnostics are 
complete and no errors were detected. After a diagnostic command 
has been executed^ bits 6-3 will contain the resulting status but 
bit 7 and bits 2-0 are not affected. 

The microprocessor may read the Diagnostic Status Register br 
activating CS/ with A4-A0 • 01001 and issuing a RD/ puise. 

If an error is oetected during seif-diagnesticsf the proper 
status is loaded into the Diagnostic Status Register and the ehip 
halts until a Reset command or the Reset signal is assertedo 
Following is an explanation of the individual Self-Diagnostic 
Status codes} 

000 - Successful completion. The chip executed all 

self-diagnostics following a reset and detected no 
errors. 

001 - Unconditional Branch Failed. The chip internal 

sequencer attempted an unconditional branch and 
failed to reach the desired address. 

010 - Data Register Full Failed. The chip attemoted to set 
and reset the Data Register Full status bit in the 





*-12 

82/07/2* 

functional OSFIMTiON 

SCSI iNTERFAcs CHIP ^ .... 

*.U REGISTERS 

______- 

Auxiliary Statu* Register and failed. 

Oil - Initial Conditions Incorrect. The chip detected one 
of its internal initial conditions in the xrong 
state. 

ICO - Initial Coaaand Bits Incorrect. The chip tested bits 
bp^fZjl and 0 of the coamand register and. found at 
least one that Mas not zero after reset. 

ICl - Diagnostic Flag Failed. The chip failed In Its 
attempt to set and reset its internal diagnostic 
flag. 

110 — Data Turnaround Failed. Curing self-diagnostics the 

chip attempts to flush several bytes of data through 
its internal data paths. It also attempts to set and 
reset the Parity Error bit In the Auxiliary Status 
Register. This status indicates that one of these 
operations failed. 

When a diagnostic command is issued to the chlp> the chio * 
attempt to perform the function^ load a status into bits 3-6f . j 
Initiate a Function Complete Interrupt. 


*.2.1,C TRANSFER COUNTER 

The Transfer Counter is a 2*-blt reg Ister/counter that is used by 
the chip for SEND# RECEIVE# and TRANSFER commands# that do not 
have single—byte specified# and for SELECT and RESELECT commands 
to set the timeout for no response. The Transfer Counter can be 
written and read. To write to (read from) the Transfer Counter# 
CS/ is activated with A4-A0 selecting a byte and then pulsing WR/ 
(RO/). The three bytes are selected by A*-A0 as shown below. 

ii__ii_il_ii2 

0 1 I 0 0 Host Significant Byte 

01101 Middle Byte 

01110 Least Significant Syte 


For SEND# RECEIVE# and TRANSFER commands with single-byte net 
specified# the Transfer Counter specifies to the chip the maximum 
number of bytes to be sent or received before interrupting. The 
Transfer Counter must be loaded prior to Issuing the comman 
When single—byte is specified# the chip neither uses nor al' 
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the Transfer Counter. To facilitate servicing Interrupts for 
connards that use the Transfer Counter# a bit is provided In the 
Auxiliary Status Register to indicate when the Transfer Counter 
is zero. 

For SELECT and RESELECT commands the Transfer Counter specifies 
the number of time intervals* that the chip will wait before 
automatically aborting the command due to no response (RSY) from 
the destination device. The Transfer Counter must be loaded 
prior to issuing the command. If the Transfer Counter Is loaded 
with ail zeroes# the time-out logic In the chip will be disabled# 
and the chip will not automatically abort the command due to no 
response• 


* Each time interval is equal to 1C24 periods of the CLK Input 
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5.0 £j:iaiiiM2 


This section defines cominand format* types* codes* and 
operation. Commands are given to the chip by ioaaing the Command 
Register. Operation of the Command Register Is explained in 
Section 4.2.2. 


5.1 

The bits of the Command Register are defined as follows. 



Command Code 
Reserved (Must be zero) 
Single Syte Transfer 
CMA Mode 


31 t7 


3lt 6 


DMA Mode This bit is applicable only for commands 

that use the Data Register. When this 
bit is on (1)* It Indicates that data 
will be transferred to (from) the Data 
Register using the DMA signals DR60 and 
DACK/. When it is off (O* the 
microprocessor must monitor the state of 
the Cata Register Full bit in the 
Auxiliary Status Register and* when It Is 
In the proper state* transfer data by 
using the appropriate Input/output 
command. 


Single Syte When on (1)* this bit Indicates that only 
Transfer one byte of data is to be transferred for 

this command. The Transfer Counter will 
not be used or altered by the chip. 
Therefore* for common single byte message 
and status transfers# the Transf 
Counter does not need to be loaded or 
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5.1 COMMAND FORMAT 


Bit 5 Reserved 


Bits C-4 Coaaand 
Code 


to issuing a coinnand kith this bit set. 
When this bit Is off (0)» the Transfer 
Counter is used by the chip to determine 
the length of the transfer, for the 
command. 

This bit is not used snd should be always 
programmed off (O). 

These bits specify the command to be 
executed by the chip. Command codes are 
specified in Section 5.4> Command 
Summary. Definitions for each command 
are in Section 5.5» Command Definitions* 


5.2 


There are two types of commands* Immediate and interrupting* All 
except one of the immediate commands cause Immediate results* 
within three clock cycles from the time the Command Register is 
loaded* The Pause Command is the exception and is explained in 
section 5.5*3* Interrupting commands do not result in immediate 
action. Their completion is always flagged by an Interrupt. 


Command cooes 00000 - 00100 specify Immediate commands. Command 
cooes 00101 - 00111 are reserved for more immediate type 
commards. If issued* the chip will ignore these reserved codes. 
Command Codes 01000 - lOlCl specify interrupting commands* When 
one of these codes is loaded into the Command Register* a second 
interrupting command code should not be loaded until after the 
interrupt has occurred for the first command* However* an 
immediate type command may be loaded before the interrupt for an 
interrupting command occurs* Command cooes ICllO - 11111 are 
reserved for more interrupt causing commanos. If these reserved 
codes are issued* the chip will respond with an Invalid Command 
interrupt* 


5*3 

The user of the chip can be in one of three states at any 
particular timet disconnected* connected as an initiator* or 
connected as a target* Commands are valid only in soeci^ied 
states* If an immediate command is issued in an invalid state or 
a reserved immediate command code is issued* the chip will ignore 
the command. If an interrupting command Is issued in an invalid 





* 
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state or a reserved interrupting coataand code Ts Issued* an 
Invalid Cofflaand interrupt Mill result. 
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5.4 mUAiiil-iiiiiMRI 

BeloM is a summary that lists all coanands. In the table the 
foilotiing abbreviations are used. 

INT ■ Interrupting D • Oisconnectea 


INK B Immediate 

I 

T 

■ Connected 
• Connected 

as Initiator 
as Target 

CQKNANO 

CODE CQKKAND 



TY PE 

VALID 

USER 

STATES 


OOOiUO 

Chip Reset 

IKK ■ 

0,1,T 

00001 

Disconnect 



1,T 

00010 

Pause 



0,T 

00011 

Set ATN 



1 

00100 

Message Accepted 



T 

OOICI 

Chip Disable 



D,I,T 

00110 





00111 


V 


01000 

Select W/ATN 

INT 

0 

01001 

Select y/0 ATN 



0 

01010 

Rese1ect 



0 

01011 

Diagnostic Data Turnaround 



D 

oiloo 

Receive Command 



T 

01101 

Receive Data 



T 

OHIO 

Receive Message Out 



T 

31111 

Receive Unspecified Info Out 



T 

10000 

Send Status 



T 

10001 

Send Data 



T 

10010 

Send Message In 



T 

10011 

Send Unspecified Info In 



T 

lOlCC 

Transfer Info 



I 

10101 

Transfer Pad 



T 

10110 





10111 





11000 - 11111 


1 

/ 
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5.0 COMMANDS 

5.5 COMMAND DEFINITIONS 


5.5 


5.5.1 CHIP RESET 

Chip Reset iannediateiy stops any chip operation and resets aii 
registers# counters# etc. on the chip. It performs the same 
operation as the hardware "Reset” input (reference Section 2.1). 


5.5.2 DISCONNECT 

Upon receipt of this comaand# the chip immediately releases ail 
SCSI bus signals and returns to a disconnected idle state. For 
the Target role# this is the normal method of disconnecting from 
the bus when a transfer is complete. For the Initiator role# 
Disconnect may be used to release the bus signals as a result of 
a timeout condition. In this case# the chip Ignores the Target 
and is left in the disconnected state. When in the disconnected 
state# it is not valid to issue a Disconnect Command. If issue'^^ 
the chip wiii ignore the command. 


5.5.3 PAUSE 

Pause is an immediate coitmand that is valid in the disconnected 
state or when logically connected to the bus In the target role* 
It is not valid when connected as an initiator. 

When connected as a Target# the Pause command provides a means of 
halting a SEND or RECEIVE command without having to wait for the 
transfer to complete. When Pause Is issued# it immediately sets 
a flag In the chip. Within one byte transfer cycle# the chip 
recognizes the flag# aborts the SEND or RECEIVE operation# and 
then sets the Paused status bit In the Auxiliary Status 
Register. At this time# the chip is still connected to the bus 
in the target role# and it is waiting for another command. 

The PAUSE command stops the SEND or RECEIVE command In an orderly 
manner leaving the Transfer Counter in a valid state that 
Indicates the remaining number of bytes to be transferred. Also 
no REQ or ACX Is asserted on the bus and no data Is left In the 
chip waiting to be transferred. An operation that Is paused can 
be resumed# if desired# simply by reloading the original command 
into the Command Register, Note that after Issuing a PAUSE while 
executing a SEND or RECEIVE# it Is necessary to contin 
transferring data with the chip until the Paused status bit 
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Set or an Interrupt occurs. 

When in the disconnected state* Pause may be issued to abort a 
SELECT or RESELECT command. After a SELECT or RESELECT command 
is issued and before an interrupt occurs* a Pause command may be 
issued to abort the operation. The Pause command immediately 
sets a flag mithin the chip. If the chip has not yet won 
arbitration* it sets the Paused auxiliary status btt and then 
Malts in the disconnected state for another command. If the chip 
has won arbitration* it releases the bus by dropping the: 2 ID 
bits with SELOUT on for a minimUB of ICOus* checks for no 6SYIN* 
and then releases the bus. After this procedure* It sets the 
Paused auxiliary status bit and waits for another command in the 
disconnected state. 

Since Pause is an immediate command* it does not cause an 
interrupt. As previously stated* the chip sets the Paused status 
bit to signify that it has been executed. It is noted* however* 
that if an interrupt causing event occurs before the chip sees 
the pause flag set* the chip will set the interrupt. In this 
case* the Paused status bit will not be set by the chip either 
before or after the Interrupt. In all eases* an Interrupt 
causing event wiii take precedence over Pause. For examoie* in 
the target rote if ATN is on when Pause is Issued* a Pus Service 
interrupt will occur and the Paused status bit wiii not be set. 

If the Pause command is issued when the chip is id’fe* waiting for 
a command* the Paused status bit will be set by the chip. 


5.5.4 SET ATN 

The Set ATN Command causes ATN to be asserted immediately if the 
chip is connected as an Initiator. This command is invalid and 
Ignored if Issued when the chip is disconnected or is operating 
in a Target Role. The ATN signal is de-^asserted In a Message Out 
phase when the transfer count becomes zero or one byte has been 
transferred (in a one-byte transfer command) during the execution 
of a Transfer Info command. 

The chip automatically sets ATN in two casest 

1. If a Seiect w/ATN command is issued and Arbitration is won. 

2. If a parity error Is detected on an input byte during 
execution of a Transfer Info Command. 
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5.5,5 MESSAGE ACCEPTED 

The Message Accepted command is an immediate command that is 
valid only when connected as an initiator. It is used after a 
Transfer Info or Pad# during which a message Is input# to 
Indicate to the chip that ACK can be deasserted for the last 
byte. 

When an initiator receives a message# a Transfer command is 
used. If the transfer is an input and the information Is a 
message (MSG ■ I)# the chip Interrupts after receiving the last 
byte with a Function Complete interrupt. For this one special 
case# the chip also leaves ACK asserted on the bus. By 
interrupting and leaving ACK asserted# the chip gives the 
microprocessor a chance to interpret the message and set ATM 
prior to ACK being deasserted. This allows the chip to properly 
request a Message Out phase if the initiator wants to send a 
"Reject Message** message to the target. 

Message. Accepted must always be issued after a Transfer Info for 
a Message In phase# whether or not Set ATN is issued# to have the 
chip oeassert ACK. If the initiator wants to reject the messa 
Set ATN would be Issued first followed by Message Accepted, 
the message is not to be rejected# only Message Accepted is 
issued. Note# that until Message Accepted is issued# the target 
wilt not send another REQ since ACK is still asserted. 


5.5.6 CHIP DISABLE 

Chip Disable immediately stops ail chip operations and logically 
disconnects it from the circuit. Ait outputs will be placed In a 
high impedance state and the chip will not respond to any 
commands (other than Chip Reset). The chip will also not respond 
to any activity on the SCSI Bus. The only way to exit this 
condition is to activate the Reset input signal or Issue a Chip 
Reset command. 
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5.5,7 SELECT W/ATN 

This command causes the chip to attempt to select a Target. It 
may only be used if the mlcroprocessor Is in the disconnected 
state. Any attempt to issue this command at another time will 
result in an Invalid Command interrupt. Before issuing this 
command the microprocessor must load the transfer counter for a 
timeout on the Target’s response. This value is comout 
according to the formula belowi 
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Desired Tlireout 

Transfer Count - - - - 

(1024)X(Clock Period) 

where Desired Tlweout and Clock Period are In the sawe 

units (e.g. seconds). 

NOTE* A special case exists when the transfer counter 
Is loaded with zero. In this case» the timeout 
is disabled and the chip will wait indefinitely 
for a response from the Target. 

The microprocessor must also load the Destination ID register 
with the 3-bit code of the Target to be selected before Issuing 
the Select w/ATN command. 

When the chip detects the Select w/ATN command# it begins by 
attempting to arbitrate for control of the SCSI bus. IT# at any 
time curing arbitration the chip becomes selected or reseiec.ted# 
the Select w/ATN command is aborted and forgotten and the chip 
will interrupt with one of the following conditions* 

1. Selected 

2. Selected and Bus Service 

3. Reselected 

If arbitration is won# the chip places the SCSI bus In the 
selection phase with ATN asserted and using the Destination ID 
register to identify the desired Target. At the same time# the 
chip begins a timer baseo on the value computed above. If the 
Target does not respond within the tim-eout period# the chip wilt 
disconnect from the bus and interrupt with Disconnected Interrupt 
status. (Note* the microprocessor should never monitor the 
Transfer Counter Zero bit In the Auxiliary Status Register to 
determine when a timeout has occurred.) If the Target responds 
within the allotted time# the chip will Interrupt with Function 
Complete status. Control of the SCSI bus then belongs to the 
Selected Target and after the interrupt status has been read# 
another Interrupt may occur Indicating either that the Target 
disconnected or is requesting a transfer. 

If the timeout is disabiec and the target does not respond or if 
arbitration is not won# the only way to abort the Select w/ATN 
command Is to issue the Pause command. After the ®ause command 
Is Issued# it is still possible that the "Function Complete" or 
"Disconnected" Interrupts may occur. This happens If one of the 
interrupts get set before the chip detects the Pause command or 
if the Target responds while the chip Is sequencing oTf the SCSI 
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bus In a tlweout condition. If the chip does not set either 
interrupt/ It will set the ‘Paused* bit In the Auxiliary Status^ 
register. If the elcroprocessor detects this bit after Issuing* 
the Pause conmand/ then It Is assured that the chip aborted the 
Select u/ATN and no connection exists. 


5.5.8 SELECT W/O ATM 

The Select a/o ATN comaand Is Identical to the Select u/ATN 
except that the ATN signal is not asserted during the Selection 
Phase • 


5.5.9 RESELECT 

V 

This coeeand causes the chip to attempt to reselect an 
Initiator. It may only be used if the microprocessor Is In the 
disconnected state. Any attempt to issue this command at another 
time xlll result In an Invalid Command interrupt. Before Issuing 
this command the uicroprocessor must load the transfer coun'^ - 
for a timeout on the Initiator’s response. This valu> 
computed according to the formula below: 

Desired Timeout 

Transfer Count ■ ——————— 

(1024)X{Clock Period) 

where Desired Timeout and Clock Period are In the same 
units (e.g./ seconos). 

NOTE: A special case exists when the transfer counter 

is loaded with zero. In this case* the timeout 
is disabled and the chip will wait Indefinitely 
for a response fro* the Initiator, 

The a Icroprocessor must also load the Destination ID register 
with the 3-blt code of the Initiator to be reselectcd before 
issuing the Reseiect command. 

When the chip detects the Reselect command* it begins by 
attempting to arbitrate for control of the SCSI bus. If at any 
time ouring arbitration* the chip becomes selected or reselected* 
the Reselect command is aborted ana forgotten and the chip will 
interrupt with one of the following conditions: 
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1. Selected 

2. Selected and Pus Service 

3* ReseI acted 

If arbitration is Hon» the chip places the SCSI bus in the 
Reselectlon Phase using the Destination ID register to Identify 
the desired Initiator. At the sane timer the chip begins a timer 
based on the value computed above. If the Initiator does not 
respond hlthln the timeout perlodr the chip niii disconnect from 
the bus end interrupt with Disconnected interrupt status. (Note< 
the microprocessor should never monitor the Transfer Counter Zero 
bit* in the Auxiliary Status register to determine when a timeout 
has occurred.) If the Initiator responds within the allotted 
timer the chip Mill Interrupt with Function Complete status. The 
chip (acting as the Target) is then In control of the SCSI busr 
and waits for the Interrupt Register to be read by the 
microprocessor. After it has been readr the chip waits for a 
command from the microprocessor or ATN from the Initiator. If 
the ATN occursr the chip will set the Eus Service Interrupt. 
This interrupt may happen immediately after a command has been 
issued due to internal timing. In this case* the chip waits for 
the Interrupt Register to be read and the command is ignored. 
The chip then waits for a new command.> 

If the timeout is disabled and the Initiator does not respond or 
If arbitration Is not won> the only way to abort the deselect 
command is to issue the Pause command. After the ^ause command 
is issued* it is still possible that the Function Complete or 
Disconnect Interrupts may occur. This happens If one of the 
interrupts get set before the chip detects the Pause Command or 
if the Initiator responds while the chip is sequencing off the 
SCSI bus in a timeout condition. If the chip does not set either 
interrupt* it will set the Paused bit in the Auxiliary Status 
register. If the microprocessor detects this bit after issuing 
the Pause command* then it is assured that the chip aborted the 
Reseiect and no connection exists. 


5.5.1L DIAGNOSTIC DATA TURNAROUND 

This Interrupting command causes the chip to attempt to turn a 
data byte around through its internal data paths. When the 
command is loaded into the Command Register the Data Register 
Full bit Is reset* after which the microprocessor writes one byte 
Into the Data Register. The chip then moves the byte to anot-her 
register and compares the contents with the Data Register. The 
byte is then moved to a third register (the SCSI output register) 
and good parity is generated if bit 6 of the command is off {0)» 
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bad parity Is generated If bit 6 Is on (1). Finally^ the chip 
moves the byte back to the Data Register and compares It with the 
contents of the second register. Based on these coapartsions and 
parity checking# the chip stores a result Into the Diagnostic 
Status Register and sets the Function Complete 
Interrupt. iXlAJC reading the Interrupt Register# the 
microprocessor should make sure Data Register Full is on (1) and 
read the contents of the Data Register If the Data Register Full 
bit Is not on# then an error has occurred. Following Is a list 
of codes which are loaded Into bits 6-3 of the Diagnostic Status 
Register as a result of this command. 


0001 

0010 

0011 

0100 


Data Niscompare (Initial! 
Data Miscoapare (Final) 
Good Parity Detected 
Sad Parity Detected 


5.5.11 RECEIVE CQNMANOS 


The Receive commands are Interrupting commands that are valid 
only when connected to the bus In the target role. Thev are used 
by a target to receive command# data# and message information 
from an Initiator. 

\ 

The Receive commands transfer data! therefore# the Single 3yte 
Transfer and DMA Node bits In the Command Register are vafid for 
these commands. If the Single Byte Transfer bit is off# the 
Transfer Counter must be loaded ialALS a Receive command Is 
Issued to the chip. In this case# the chip uses the Transfer 
Counter to determine the number of bytes to receive. 


yhen a Receive command Is Issued# the chip Immediately resets the 
Data Register Pull auxiliary status bit. The chip then drives 
the I/Q# C/0# and MSG outputs for the proper Information phase as 
fallows. 




UZ ZIZ 


Receive Command 
Receive Data 
Receive Message Out 
Receive Unspecified Cutput 


0 10 

0 C 0 

Oil 
0 0 1 
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The chip then proceeds to request and receive the specified 
number of Information bytes. The DMA Mode bit in the command 
determines horn the chip transfers these bytes from Its Data 
Register to the microprocessor. 

When a Receive command is terminated* the chip generates an 
interrupt. The foliOMing tmo events can cause termination. 

1. The operation completes successful Iy; the Transfer Counter Is 
zero. This event results in a Function Complete interrupt 
with the Parity Error auxiliary status bit off. Tf the 
initiator activated ATN during the operation* the Bus Service 
interrupt will also be on. 

2. A parity error occurs. The last byte transferred is the byte 
that caused the error. This event causes a function Complete 
interrupt with the Parity Error auxiliary status bit on* If 
the initiator activated ATN during the operation* the Bus 
Service interrupt will also be on. 

After any of the interrupts* the chip is always left In the 
connected target state. The Transfer Counter indicates the 
number of bytes remaining to be transferred (zero If completed 
successfu11y)* and the Data Register Is empty (the last byte 
received is sent to the microprocessor}. Also* ACK and RFQ are 
inactive on the bus. 

It is noted that* if a Bus Service Interrupt alone occurs efter 
issuing a Send command* the initiator activated ATN before the 
chip began executing the command. In this case* the command is 
ignored by the chip. 

A Receive command may be stopped prior to an Interrupt causing 
event by issuing a Pause command* Operation of the Pause command 
is explained in Section 5.5.3* Pause. In the event the initiator 
does not or stops responding* the chip is left in a state where 
it cannot respond to a Pause command. For this case* a 
Disconnect command can be used to abort the command and the 
connection. The Disconnect command is explained In Section 
5.5.2. 


5.5.12 SEND COMMANDS 

The Send commands are Interrupting commands that are valid only 
when connected to the bus In the target role. They are used by a 
target to send status* data* * and message information to an 
initiator • 
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The Send comwands transfer data; therefore^ the Single Byte 
Transfer and DMA Mode bits in the Conmand Register are valid for 
these commands. If the Single Byte Transfer bit is off* the 
Transfer Counter must be loaded before a Send command Is Issued 
to the chip. In this case* the chip uses the Transfer Counter to 
determine the number of bytes to send. 

When a Send command is issued* the chip immediateiv resets the 
Data Register Full auxiliary status bit. Therefore* the first 
byte of data for the transfer cannot be put Into the Oata 
Register until af ter a Send command Is loaded into the Command 
Regis ter. 


In executing a Send command* the chip drives the I/O* C/0* and 
MSG outputs for the proper information phase. These lines are 
logically driven for each Send command as shown below. 




112 212 


Send Status’ 

Send Data 

Send Message In 

Send Unspecified Input 


110 
10 0 
111 
1 C 1 


After resetting Data Register Full and driving I/D* C/D* and MSG* 
the chip then proceeds to monitor Data Register Full* take the 
data from the Oata Register* and send It to the initiator. The 
DMA Mode bit in the command specifies how the data Is loaded into 
the chip. 


After interrupting* the chip is left in the connected target 
state* and ACK and REQ are inactive on the bus. When the 
transfer Is complete* the chip interrupts with a Function 
Complete Interrupt. If the initiator activated AfN during the 
transfer a Bus Service interrupt will also be set on by the 
chip. 

It Is noted that* if a Bus Service interrupt alone occurs after 
issuing a Sene command* the initiator activated ATN before the 
chip beg an axecut i ng the command. In this case* the command Is 
Ignored by the chip. 


A Send command may be stopped prior to an interrupt causing event 
by issuing a Pause command. Operation of the Pause command Is 
explained In Section 5.5.3* Pause. In the event the initiator 
does not or stops resoonding* the chip is left in a state where 
it cannot respond to a Pause command. For this case* 
Oiscornact command can be used to abort the command and 
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connection. The Disconnect command Is explained In Section 

5.5.2. 


5.5.13 transfer INFO 

The Transfer Info command is an Interrupting command that Is 
valid only when connected to the bus in the initiator role. It 
Is used by the initiator for all Information transfers across the 
SCSI bus. 

A Transfer Info command Is issued by an Initiator In response to 
a Bus Service Interrupt. The Bus Service Interrupt# as exolained 
In Section A.2.7# Is received by the connected Initiator upon 
receiving the first REQ from a target or when the chip terminates 
a previously issued Transfer Info or Transfer Pad command. It Is 
not valid to issue a Transfer Info command without having a Bus 
Service interrupt because the target recuests and controls all 
transfers. The chip will only permit one Transfer Info or 
Transfer Pad per Bus Service Interrupt# and If a Transfer Info Is 
issued before the first Bus Service Interrupt occurs far a 
connection# the chip will issue an Invalid Command Interrupt even 
though it is connected in the initiator role. 

After an initiator receives a Bus Service Interrupt and prior to 
issuing a Transfer Info command# the J/D# C/0# and NSI? bits from 
the Auxiliary Status Register (read prior to reading the 
Interrupt Register) should be examined to determine the type of 
information phase and direction of transfer reouested by the 
target. The initiator then prepares for the transfer. If the 
Single Byte Transfer bit is not going to be set In the command# 
the Transfer Counter must be loaded prior to Issuing the Transfer 
Info command in order to specify to the chip the maximum number 
of bytes to be transferred. 

When a Transfer Info is Issued# the chip immeciately resets the 
Data Register Full auxiliary status bit. For this reason# the 
first byte of data for an output operation cannot be loaded Into 
tne Data Register until after the command Is loaded Into the 
Command Register. The chip then proceeds wItn the transfer 
expecting data to be read from (Input) or written to (output) Its 
Data Register as Indicated by the OHA Mode bit in the command. 
The chip automatically detects tne direction of the transfer from 
the I/O bit which it stores In its Auxiliary Status Register. 

The chip continues a transfer until an Interrupt causing event 
occurs. The following four events will cause the chip to 
terminate anc Interrupt. 
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1. The aaxiauii nuabar of bytas specified have been transferred 

and the target activated RSO. This event results in a Bus 
Service Interrupt. Either single byte transfer was specified 
or the Transfer Counter is zero as Indicated by a bit In the 
Auxiliary Status Register, The target nay or may not have 
changed the information phase type. The I/0> C/0> and NS6 

bits in the Auxiliary Status Register need to be examined at. 
the time of the interrupt to determine this. 

2. The target changes the information phase type before the 
saximun number of bytes are transferred. This event also 
causes a Bus Service Interrupt, The new information Phase 
can be determined by examining the I/O# C/D# and MSG bits in 
the Auxiliary Status Register. The Transfer Counter can be 
read to determine how many bytes remained to be transferred 
when the target changed the information phase type. When 
this Interrupt occurs for an output tr ansf er > the chip may 
take one more byte from the microprocessor than it transfers 
since it Is prefetchlngj however# the Transfer Counter still 
reflects the number of bytes remaining to be transferred. 

3. The target releases the bus by dropping 3SY, This e% 
results in a Disconnected interrupt. Following this 
Interrupt the chip is no longer in the initiator role. It is 
in the disconnected state. 

A. The last byte of a Message Input phase has been received. 
This event results In a Function Complete interrupt. For 
this case# ACK Is left active on the bus to allow the 
microprocessor to Set ATN for the purpose of rejecting the 
message. After this Interrupt is received and a Set ATM is 
issued if desired# a Message Accepted must be issued to turn 
off ACK for the last byte of the Message In phase. 

For input transfers (I/O ■ D# the chip checks parity for each 
byte received if the Parity Enable bit in the Control Register Is 
on. When checking parity and a parity error occurs# the chip 
activates ATN prior to deactivating ACK for the byte that causes 
the error. It also turns on the Parity Error auxiliary status 
bit. A parity error# however# does not result in an Interrupt. 
The chip waits for one of the four events listed above before 
interrupting. Therefore# the Parity Error auxiliary status bit 
should be examined when servicing any interrupt after Issuing a 
Transfer Info command for an input transfer. 

If ATN is set on by the chip# either because of a parity error or 
because a SET ATN command is issued# the ATN will remain on un 
the end of the connection or until a control message out 
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transferred. Therefore* during each cycle of a Transfer Info 
operation for output* the chip checks for a aiessage phase (C/0 ■ 
1* MSG • 1) and either single byte transfer specified or the 
Transfer Counter being zero. If these conditions exist* the chip 
turns off ATN prior to activating ACK for the last byte of the 
control nessage. 

As previously stated* a Transfer Info noraially terminates with an 
interrupt. If a Transfer Info coamand must be aborted* possibly 
because of a timeout violation* either a CHIP RESET or a 
DISCONNECT command can be used. (Refer to Sections 5.5.1 and 
5.5.2* respectively.) It Is noted* however* that although these 
commands will force the chip into a logically disconnected state* 
the target device is left on the bus. A SCSI bus reset* which Is 
not a chip function* is the only way an initiator can force a 
target to disconnect* 


b.S.lA TRANSFER PAD 

The Transfer Pad command is an interrupting command that is valid 
only when connected to the bus in the initiator role. It Is Just 
like the Transfer Info command (Section 5.5.11) except that the 
data transferred between the chip and the microprocessor bus Is 
dlfferent. 

Transfer Pad can be used by an initiator to continue handshaking 
with a target without giving data to or taking data from the 
chip. The chip operates in the same manner as it does for a 
Transfer Info except that for output transfers It takes only one 
byte of data from the microprocessor and then sends that same 
byte repeatedly until the transfer terminates. For Input 
transfers it accepts data from the SCSI bus but does not check 
parity or send it to the microprocessor* Ever though data is not 
exchanged with the microprocessor bus* the Transfer Counter is 
still used by the chip so that a maximum number of pad bytes can 
be specified. 

Protocol for using a Transfer Pad is the same as the protocol for 
a Transfer Info except that the DMA Mode bit has significance 
only for output transfers. The Transfer Pad terminates upon the 
same four events that cause a Transfer Info to terminate. Also 
similar to Transfer Info* CHIP RESET and DISCONNECT can be used 
to abort the command. 
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6.0 


6.1 

If the Select Enable bit In the Control Register Is on» the chip 
»ay be selected by another SCSI device to be a target for an I/C 
operation. Selection occurs In the chip only If 3SLCUT ■ C» 
SELIN • 1, 8SYIN • 0* I/O • 0» the chip's ID bit is asserted by 
the selecting device on the data bus* no more than one other IQ 
bit (the initiator's} is asserted on the data bus* and data bus 
par Ity is good• 

When ail of these conditions exist* the chip is selected. It 
then encodes the initiator's ID and loads It Into the Source ID 
Register. The chip also detects whether or not the Initia'' *• 
asserted Its ID during selection and either sets or resets th 
Valid bit in the Source ID Register. 

The chip then activates BSYOUT* waits for SELIM to turn off. and 
proceeds to take one of the following actions as a result of 
being selected: 

1. If ATN is not assarted by the initiator during selection, the 
chip generates a Selected interrupt indicating that the' chip 
is connected as a target. 

2. If ATN Is asserted* the chip simultaneously generates 
Selected and Bus Service interrupts indicating that the chip 
Is connected as a target and ATN Is asserted. 


6.2 

If the Reselect Enable bit In the Control Register Is on* the 
chip way be reselected by a SCSI target device. Reselectlon 
occurs in the chip only if SELOUT - 0* SELIN - 1* 3SYIN • 0* T/0 
• 1* the chip's ID bit and the target's ID bit are asserted by 
the target on the data bus* no other ID bits are asserted, and 
data bus parity is good. 





6-2 

82/07/24 


FI.NCTIDNAL DEFINITION 

SCSI Interface chip p/ni 348-0010342 Rev.& 


6.0 BUS INITIATED FUNCTIONS 
6.2 RESELECTION 


When ail of these conditions exist* the chip is reselected. It 
then encodes the target’s ID and loads it into the Source ID 
Register. The chip also sets the ID Valid bit in the Source ID 
Register. 

The chip then asserts BSYDUT and waits for SELIN to be deasserted 
by the target. When the chip detects SELIN ■ 0* It deasserts 
BSYOUT and then generates a Reselected Interrupt. 

Reselection is now conpiete and the chip is in the connected 
in1tiator state. 
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7.1.2 RESET 
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7.1.4 MPU READ 
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NOTESs 1. The chip ensures that the bus reotalns free (BSYIN 
and SELIN inactive) for tBF before attempting 
arbitration. 


2. If SELIN becomes active at any time during 

arbitration# the chip must deassert BSYDUT within 
tBCD. 

3. The chip waits tAD and then checks to see if 
arbitration is won (tPC). The chip then asserts 
SELOUT if arbitration is won. 

4. One of the Uata Bits is assigned as an ID bit by the 
IDC1-ID2/ signals. During Bus Free# the chip places 
ail of the Data Bits (including ID) In a high 
Impedance state. During arbitration the chip 
enables its ID bit and drives it high# but the 
remainder of the Data Bits remain in the high 
Impedance state for reading. 
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7.0 external chip TININ6 
7.2.3 RESELECTICN (INITIATOR) 


NAME 

tSEI 

tIOBI 




tIOBI 

tBIBO 

tBCSH 


BSYIN LOW TO BSYOUT 
HICH 

BSYOUT HIGH SELIN { 0 

HOLD 


—»• 


tBODH 


tBOIH. 

tSIBC 

tSII 


tiAA 

tIDB 
tDBO 


I/O LOW TO BSYIN LOW 


NS 
uS 


BSYOUT HIGH DATA 
HOLD 


BSYOUT HIGH I/O HOLDS C 

SELIN LOW TO BSYOUT ! ,0 

LOW 

SELIN LOW TO IGS 
HIGH 


IGS HIGH TO ACK £ 
ATN enabled 

1/0 LOW TO 08SN/L0W 

OBEN/ LOW TO DATA 
BUS ENABLED 




0 

85 


9 

85 


+ 4 * 


TYP 


* 0 


HAX 


DESCRIPTION SHIN 

SELIN HIGH TO BSYIN ! 50 
LOW 

ilNITlATOR £ target 
ID'S VALID TO 
BSYIN LOW 




UNITS 
NS 




NS 


NS 

NS 

NS 

NS 

NS 

NS 




NS 
NS 
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7.2.4 RESELECTICN (TARGET) 
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FUNCTIONAL DEFINITION 
SCSI INTERFACE CHIP 


NAME 

tBF 

tBFA 

tTDA 

tBFBC 

tBCD 


DESCRIPTION 

BUS FREE 

BUS FREE TO ARB 
HIGH 

T6S £ OBEN/ ACTIVE 
TO ARB LOW 


*—+ 




tAO 

tPC 

tsio 


4..—.... 

tBFIC 

tADV 


PRIORITY CHECK TO 
SELOUT 

BSYQUT HIGH TO ID 
BIT HIGH 


tST 

tTC 


tDID 

tIOBL 

tSOBI 

tBIBC 




BUS FREE TO BSYQUT 


BUS CLEAR DELAY 


ARBITRATION DELAY 


£25! NS 
uS 
NS 


4 .«.—4.. 


BUS FREE TO ID HIGH 




ARBITRATION DATA 
VALID TO PRIORITY 
CHECK 


SELOUT TO T6S 

T6S HIGH TO PHASE ! 85! 
ENABLED C DBEN/ 

LOta 

DBEN/ LOW TO BUS I B5! 
ENABLED 

100 : 


INITIATOR ID HIGH TO 
BSYOUT LOW 

BSYOUT LOW TO ! 0! !A5C 

BSYIh LOW 

ESYIN HIGH TO BSYOUT 
HIGH 


. 4 .-^ 4 .~.. 4 -<~—— 4 > 

NS 


100! 


2 . 0 ! 

0! 

« 

8 

100! 




0! 


4>«~—'4—< 

950! 


c: 


KAX 


NIN!TYP 
100! 

1,00! !B,s>0 


80C 


900 


UNITS 

'mmmm 

NS 
NS 


NS 


NS 


NS 
NS 


NS 
NS 


...4 


NS 

NS 


NS 


uS 
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7.0 EXTERNAL CHIP TINING 
7.2.4 RESELECTICN (TARGET) 




taSL JBSYOUT HIGH TO 

! SELDUT LOW ( I/O 
! AND DATA CHANGE) 


+—+' 
: loo: 



notes: 


1. 

The 

chi p 

ensures that the 

bus 

reaalns free 

(BSYIN 


and 

SELIN 

Inac 11ve) 

for 

tSF 

before attempting 


arbitration 

• 





2. 

If 

SELIN 

becomes 

active at 

any time 

dur1ng 


arbitration, the chip 

must 

deassert BSYCUT 

Mlth 1 n 


tSCD 

• 






3. 

The 

chi p 

Malts tAO 

and 

then 

checks to 

see If 


arbltrat Ion 

Is Mon (tPC). 

The 

chip then 

asserts 


SELQUT If arbitration Is xcn. 


4. One of the Data Sits is assigned as an Ih bit by the 
1D0/-ID2/ signals. During Bus Free* the chip places 
ail of the Data Bits (including 10) in a 
liapedance state. During arbitration the c 
enables Its ID bit and drives It high, but tne 
remainder of the Data Bits remain In the high 
impedance state for reading. 
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7.0 external chip timing 

7,2,5 INFORMATICS TRANSFER PHASE INPUT (INITIATOR) 
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7.0 EXTERNAL CHIP TIMING 

7.2.5 INFCRMATICN TRANSFER PHASE INPUT (INITIATOR) 


♦- 
(NAME 


{DESCRIPTION 


ItOVRH 

{DATA VALID TO REQ 1 

0 { 

t 

• 

{ NS 

• 

• 

t 

• 

{ HIGH ; 

t 

V 

f 

1 

f 

1 

f 

1 

{tORI 

{PHASE VALID TO REQ { 

10,0 { { 

{ NS 

V 

• 

1 

• 

{ HIGH 

• 

• 

« 

• 

1 

1 

t 

1 

1 tRAH 

IREO HIGH TO ACK HI6H{ 

0 { 

« 

{ NS 

f 

a 

: tRAL 

{REQ LOH TO ACK LOW { 

0 { 

1 

t 

{ NS 

f 

4 

1 tAA 

lATN HIGH TO ACK { 

100 i { 

I MS 

t 

t 

I 

t 

{LOW { 

f 

t 

« 

• 

• 

• 

« 

f 

M lib 

{ tso 

ISELIN LOW TO PHASE { 

0 { 

• 

• 

{ NS 

• 

4 

f 

1 

{ CHANGE { 

t • 

• 1 

a 

1 

t 

t 

{tOH 

{PHASE HOLD FROM ACK { 

— — ■■■r 

20 { 

• 

• 

{ NS 

• 

f 

1 

4 

{ LOW { 

1 

1 

• 

1 

f 

« 

f 

a 

ItAOH 

{DATA HOLD FROM ACK { 

0 { 

t 

t 

{ NS 

• 

• 

• 

t 

{ HIGH { 

t 

t 

t 

t 

4 

« 

f 

• 







! tARl 

{ACK HIGH TO REQ LOW { 

0 I 

• 

• 

! MS 

f 

f 

JtiDoa 

{I/O HIGH TO OBEN/ ! 

< 

• 

{ 50 

! MS 

t 

1 

1 

i 

1 HlSH ! 

« 

• 

• 

4 

« 

t 

t 

4 


{tOZOB 

NOTE U 


DATA BUS DISABLE 
FROrt 08EN/ HIGH 


HIN 


{TYP 


MAX 


10 


UNITS 


NS 




If the chip detects a parity error It aiust assert ATM at 
least tAA before it deasserts ACX. 
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7,0 EXTERNAL CHIP TININ6 

7,2,6 INFCRMATICN TRANSFER PHASE INPUT (TARGET) 


(NAME 

(DESCRIPTION 

1 

1 

MIN( 

TYP; 

max: 

UNITS 

a 

a 

5tS0 

(SELIN LOW TO 

» 

t 

■- iim uTt -jr 

Q{ 

a 

a 

a 

a 

NS 

T* 

I 

a 

t 

• 

{ PHASE CHANGE 

• 

t 

- 

^ * 

( 

-.t. 

a 

• 

( 


a 

a 

JtORO 

(PHASE CHANGE TO 

1 

t 

500{ 

a 

: NS ( 

1 

t 

4 ir-OT — m — 

{ REQ OUT 

i 

• 

• 

a 

m^mm^ 

a 

a 

a a 

1 a 

itRAH 

(REG HIGH TO ACK 

• 

• 

.0( 

a 

a 

a 

a 

NS 

a 

a 

: : HIGH 

I 

• 

t 

• 

a 

a 

a 

a 


a 

a 

! tARL 

(ACK HIGH TO REQ 

• 

t 

Mm 

0( 

a 

a 

: NS ( 

I 

• 

: LOW 

• 

• 

1 

f 

a 

a 

a 

a 


a 

a 

JtOVA 

(DATA VALID TO 

1 

1 

0( 

a 

a 

a 

a 

NS ( 

f 

1 

; TO ACK HIGH 

f 

• 

1 

• 

• 

a 

a 

a 


a 

a 

JtRAL 

(REQ LOW TO 

{ 0( 

a 

a 

a 

a 

NS 

a 

a 

t 

f 

: ACK LOW 

• 

• 

1 

a 

1 

a 

a 

a 


a 

a 







MM—MM 


\ tRLDH 

(REQ LOW DATA 

• 

f 

Q{ 

a 

a 

a 

I 

NS 

a 

a 

• 

1 

( DATA HOLD 

1 

4 

a 

a 

# 

• 

-- i-- 

« 

f 


1 

a 

J tARH 

(ACK LOW TO 

1 

1 

0( 

mmm -m 

f 

4 

a 

a 

NS : 

% 

1 

: REQ HIGH 

• 

1 

a 

1 

a 

a 

a 

• 


t 

a 

StOHA 

(PHASE HOLD FROM 

1 

• 

0{ 

a 

a 

a 

a 

NS 

•T* 

a 

a 

• 

t 

J ACK LOW 

1 

a 

a 

a 

a 

a 

1 


a 

a 

JtDBIO 

(OBEN/ HIGH TO 

1 

• 

o: 

a 

> 

• 

a 

NS 

a 

a 

1 

• 

{ I/O LOW 

1 

f 

a 

a 

1 

a 

1 

t 


a 

a 








*+ 

itozoa 

(DATA 8US DISABLE 

• 

t 

0( 

a 

a 

a 

a 

NS 

a 

a 

« 

t 

( TO 08EN/ HIGH 

• 

1 

4 

a 

a 

a 

a 

a 


1 
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7.0 EXTERNAL CHIP TINING 

7.2.7 INFORMATION TRANSFER PHASE OUTPUT (INITIATOR) 
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7.0 EXTERNAL CHIP TI8IN6 

7.2.7 INFQRMATICN TRANSFER PHASE OUTPUT {INITIATOR) 


iNAHE 

SOESCRIPTION 

4 

i 

MIN { 

TYP{ MAX 

{UNITS; 



—4*- 




-4 

i tRAH 

SREQ hICH TO 

1 

1 

0 { 

1 

4 

{ NS 

• 

1 

• 

1 

J ACK HIGH 

• 

f 

• 

f 

4 

1 

4 

« 

4 

1 

1 tRAL 

JREQ LOW TO ! 

0 { 

f 

I 

{ NS 

'**'T 

4 

4 

S 

t 

J ACK LOW 

1 

f 

-.1- . 

t 

• 

« 

f 

4 

1 

4 

1 

ItDVA 

!OATA VALID TO 

mmrnmftwmm 

1 

1 

ICO { 

{ { NS 

•’T 

f 

f 

# 

! ACK HIGH 

1 

f 

• 

• 

f 

f 

4 

4 

4 

« 

.., 1 ^ ^ 

1 

iJI JL |l JJ 





JtRLDH 

!R£Q LOW DATA 

4 

t 

1 r T m n il | 

0 { 

■1 III -ir j' 1 1 1 M _ii 

t 

4 

ilL) J j nil Llll )l 

{ MS 

4 

• 

« 

« 

: HOLD 

t 

• 

« 

« 

f 

4 

4 

1 

4 

4 

StORI 

{PHASE VALID 

{ 1,00 { { 

{ NS 

4 

I 

• 

f 

{ TO REQ 

1 

1 

1 

1 

4 

4 

4 

4 

4 

1 








: toH 

{PHASE HOLD FROM 

• 

• 

20 { 

4 

{ NS 

t 

f 

1 

f 

{ ACK LOW 

• 

t 

I 

• 

4 

1 

4 

• 

4 

• 

. — 

: tARL 

{ACK HIGH TO 

• 

1 

0 { 

f 

• 


4 

t 

1 

« 

A- .. 

{ REO LOW 

• 

1 

f 

• 

t 

4 

i 

1 

f 

f 

UIOOB 

I I/O LOW TO DBEN/ 

tm ^mmwrn ammr mm—r-m -rn-mr mm -mim -tn m- jmimmmm -mm 

f 

1 

0 { 

1 

1 

{ NS 

- i - 

4 

1 

! t08E 

{DBEN/ LOW TO 

1 

• 

85 { 

4 

• 

{ NS 

4 

1 

4 

1 

{ DATA BUS ENABLE 

1 

• 

f 

4 

4 

t 

4 

1 

4 

« 

_e- 

! toaA 

{DBEN/ LOW TO 

mmmm 

t 

• 

185 { 

1 

4 

WMI 

{ NS 

4 

f 

• 

1 

{ ACK HIGH 

1 

4 

• 

f 

4 

t 

f 

1 

4 

t 
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7.0 EXTERNAL CHIP TIMING 

7.2.8 INFDRMATICN TRANSFER PHASE OUTPUT (TARGET) 
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7.0 EXTERNAL CHIP TININS 

7.2.8 INFGRNATICN TRANSFER PHASE OUTPUT (TARGET) 



—4- 

:nam£ 

t 


—4 

{tso 

1 

1 

4 

1 

f 

i tiooe 

1 

f 

t 

1 

• 

I 

— 4- 

itOBR 

• 


• 

f 

StDVR 

i 

« 

« 

f 

f 

t 

S tRAH 
• 

•«.4. 

t 

1 

t 

t 

• 

— 4 . 

JtARL 

1 

I 

t 

t 

t 

1 

••4- 




tRAL 

tARH 




tOHA 


tAOH 


tOBE 


DESCRIPTION 




SELIN LOW TO 
PHASE CHANGE 

I/O HIGH TO 
08EN/ LOW 

08EN/ LOW TO 
REO OUT 




NS 


DATA VALID TO 
REQ HIGH 

REO HIGH TO 
ACK HIGH 

ACK HIGH TO 
REQ LOW 


500 

185 

1.00 

Q{ 




REQ LOW TO 
ACK LOW 

ACK LOW TO 
REQ HIGH 

PHASE HOLD FROM 
ACK LOW 

DATA HOLD FROM 
ACK HIGH 

D8EN/ LOW TO 

DATA 3US ENA3LSD 


MIN 


0 

Oi 
I 

0 

0 

85 


TYP5MAX 


• -f- 


i 

t 


« 

I 

I 

i 


t 

J 

I 

f 

4 

I 


UNITS 

NS 

NS 


NS 

NS 

NS 

NS 


NS 

NS 


NS 

NS 


4 ^ K3I 
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7.0 external chip tihing 

7.2.9 BUS RELEASE FROM SELECTION (INITIATOR) 



NOTE It If the chip detects 3SYIN active by the end of the 
tiaeout delay# the bus release seduence shall be aborted 
since selection has been successful. 
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7.0 external chip timing 

7.2.10 BUS RELEASE FROM RESELcCTION (TARGET) 
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P/Ni 348-0C1O342 Rev.A 


7.0 EXTERNAL CHIP TTNIN6 

7.2.10 BUS RELEASE FROM RESELECTION (TARGET) 


(NAME (SPECIFICATION 5NINJTYP!NAXJUNITS! 


itTOO (BUS RELEASE ilDO! ! S uS ( 

J 5 TIMEOUT DELAY \ I \ t ! 

'.tOQO :TGS C 08EN/ ! OS S S NS ( 

J 5 TURN-OFF DELAY ! } ! ! ? 


JtSOO JSELQUT TURN- ! 05 ! ! NS } 

! ! OFF DELAY ! J ! i ! 






JtOOS 


{DRIVER TURN-OFF 
! SET-UP TO TGS OFF 


o: 

I 

t 


NS J 


t 


I 


I 






FUNCTIOhAL OEFINITICN 

• P/NJ 348-0C10342 

7.0 EXTERNAL CHIP TIMING 

7.2.11 BUS RELEASE FROM INFORMATION PHASE (INITIATOR) 


7.2,11 BUS RELEASE FROM INFORMATION PHASE (INITIATOR) 


B3YIN ' 

BSYOUT 

V _ 

• 

SELIN 


SELOUT 



k-tlDB-^ 

1 


IGS 


I. .... 

DB0-7,DBP OUT or IN > - r 

-< IN 

-sJtoos 

ATN OUT >- 

*Sr— 

-V IN 

• -$>1 t DOS 

ACK OUT V - 

-- V. ■ IN 

-5H t DOS 


DBEN/ 

/ 


ARB 


iNAME 
! tlOB 


StDCS 


4 ——+-— 

‘.SPECIFICATION S MIN{ TYP ! MAX! UNITS t 

JIGS £ D8EN/ TURN-CFF! J S225; NS ! 
! DELAY FROM 3SYIN ! 1 .* J • 

! OFF ! 5 { J ; 

JDklVER TURN-OFF ! 0! ! 5 NS t 

5 ScT-UP TO I6S OFF J 
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7*0 EXTERNAL CHIP TIMING 

FROM INFORMATION PHASE (TARGET) 


.A 


7.2.12 BUS release FROM INFORMATION PHASE (TARGET) 


BSYIN 

_ 


BSYOUT 1 

K 

SELIN 

- 

SELOUT 


1 

1 

hs— t Toa —3 


TGS 

J 

i_ 

080-7, DBF OUT or IN > - j 

-( IN 


-^toos 


REQ OUT 

_____ >— 1 

-V_ .. IN 

• 

toos 


I/O, C/D OUT 

. ... >i—1 

-V IN 

mSG 

t DOS 

i 

D8EN/ 


f 

ARB . 



'SFECIFICATION IMINJTYPJMAXJUNITS! 

ItTOa JTGS £ 08EN/ TURN-GFFI J 1225l NS ” 5 * 
5 ! DELAY FROM 3SYIN ! { } } ; 

I 5 OFF J ; J ; 5 

l.tocs IDRIVER TURN-OFF J OJ 

! I SET-UP TO TGS OFF ! J ; • ; 








8-1 

62/07/24 

FUNCTICKAL DEFIMTICN 

SCSI INTEkFACc chip P/N: 346-0C10342 Rev.* 


8.0 INTERNAL HARDWARE FLAGS AND CONTROLS 


8.0 


The foHowing definitions are included to provide clarity to the 
Chip Functional Flowchart. These defirritions are used by the 
internal control circuitry of the chip and are not accessible by 
external logic unless noted. 


8.1 ILA&l 


8.1.1 COHHAND PENDING LATCH 

Indicates that an interrupting coeaand has been loaded and 
requires action by the chip controller. It is reset when the 
chip begins to execute the comwand and whenever an Interrupt Is 
gener ated. 


8.1.2 SELECTED LATCH 

This is set when the chip has been selected as a Target. It Is 
used by the chip controller to later set the "SELECTED* Interrupt 
for use by the NPU. 


8.1.3 RESELECTED LATCH 

This latch is set when the chip has been reselected as an 
Initiator. It is used by the chip controller to later set the 
"RESELECTED" interrupt for use by the hPU. 


8.1.4 PHASE CHANGE 

This latch is used when the chip Is in the initiator rote. It Is 
set during the Information Transfer Phase If the type of 
information to be transferred changes. 

Ex. Data Phase to hessage Phase. 

It Is used by the Chip controller to set the "BUS SERVICE 
INTERRUPT" which indicates to the HPU that help Is needed to 
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8.0 internal hardware flags and controls 

8.1,4 PHASE CHANGE 


handle the next information transfer. 


8.1.5 interrupt SERVICE COMPLETE 

> 

This latch is an indication to the chip controller that an 
interrupt has been issued to the MPU but has not been serviced. 

No more interrupts Mill be issued until the present ones are 
serviced. This simplifies Interrupt handling for the MOU. 


3,1.6 TRANSFER PAD SIT 

This bit Is set If a "Transfer Pad" command is received. It 
aiioMS the same sequencing logic to be used for the "Transfer 
Information" command as is used for "Transfer Pad" command. 
Depending on the state of the Transfer Pad blt» the sequencing 
logic chooses the proper path to execute the command received. 


8.1.7 BUS CCNNECTEO LATCH 

Having completed the Selection or Reseiectfon process 
successfully# the "BUS connected" latch is set. The latch Mill 
remain set until the "BUS FREE" condition causes It to reset. 

The "DISCONNECT" Interrupt Mill be Issued if the chip Mas In the 
Initiator Role when the reset occurred. 


3,1.8 MSG OUT 

This signal Is a decode of the I/O# C/0 and MSG. It Is used by 
the chip Mhen acting as an initiator. If active^ the chip 
controller Mill reset the ATN signal on the SCSI BUS as the last 
message byte is being transferred. 




8.2.1 OISCCNNECT 

The "DISCONNECT" command causes the immediate dIsconnection cf 
the SCSI SUS and return of the chip to the disconnected Id 
loop. 
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e.O INTERNAL HARDWARE FLA6S AKD CONTROLS 

8,2.2 CHIP RESET 


8.2.2 CHIP RESET 

This conieand is hardMare decoded and causes the chip . to 
inmediateiy disconnect fron the SCSI bus. Aii storage elements 
are initialized. The chip then executes a level 0 diagnostic 
program and reports the results in the Diagnostic Status 
register. Upon successful completion of this command the "SELF 
diagnostic COMPLETE" Status Is set. 

Thir procedure Mill be the same for power up. 


8.2.3 ATN FF 

This latch will be set Immediately after receiving the "SET ATN" 
command. In turn the ATN LINE on the SCSI BUS will be driven 
active if the chip is connected as an initiator. 


8.2.4 PAUSE FF 

This latch is set when the Pause command Is received, the chip 
sequences will then return to an IDLE state and set the PAUSE 
STATUS bit. 

The latch + PAUSE Status bit are reset when another command Is 
raceived. 


8.2.5 CHIP DISABLE FF 

This latch will be set immediately upon receipt of a Chip Disable 
command. It causes all chip activity to cease and outputs to be 
disabled. The latch is reset when the Reset input signal 
activated or the Chip Reset Command is received* 
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9.0 CHIP FUNCTICNAL FLOWCHARTS 


9.0 


Functional flowcharts that detail the Internal operation of the 
SCSI Interface Chip are provided on an accompanying computer 
printout• 
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APPENDIX A - USER NOTES AND GUIDELINES 


Al.C USER NOTES AND GUIDELINES 


Al.,0 


This appendix contains important notes and guidelines concerning 

the use of the SCSI interface chip. 

1. AlMsys read the Auxiliary Status Register before reading the 
Interrupt Register when servicing an Interrupt. 

2. The act of reading the Interrupt Register turns oTf the 
Interrupt signal CINTJ# resets the Interrupt register# and 
resets an Internal flag that Indicates an interrupting 
coBsand has been loaded into the chip. Therefore# if an 
interrupt causing bus event occurs at about the same time an 
Interrupting comBand is loaded into the Comaand Register and 
the chip generates an interrupt for the bus event# the 
coamand in the Command Register will not be executed by the 
chip. 

3. The act of loading an interrupting command resets the Data 
Register Full status bit in the _ Auxiliary Status Register. 
Therefore# when a command Is issued that requires data to be 
put into the Data Register# the first byte of data cannot be 
loaded until a minimum of one fuIt clock cycle after the 
Ccnnand Register Is loaded. This allows the chip sufficient 
time to complete resetting the Data Register full bit. 

A. When the chip is disconnected and Select Enable • 1 (Reselect 
Enable ■ 1)# the user may receive an Interrupt due to 
selection Ireselectionl at any time# even after issuing a 
command to the chip to select or reselect a device. For 
example# after issuing a SELECT command# a higher priority 
device wins the bus and selects (reselects) the chip. In 
this case# the chip may generate a Selected (Reselected) 
Interrupt instead of a Function Complete Interrupt for the 
SELECT command. The user must wait until the chip is 

disconnected before issuing the SELECT command again. 

5. When a PAUSE command is Issued and an interrupting condition 
occurs before the Pause flag is detected# the chip wilt 
always give priority to the Interrupt instead of setting the 
Pauseo status bit. 

6. If a DISCONNECT command is issued when connected as an 
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Intitlator# the target Is left hanging on the bus. A bus 
reset nay be required to free the bus. 

7. The bus reset signal IRST) Is not driven by the chip. It 
aust be handled by external curcultry. The chip does have a 
reset Input {RESET) which can be tied to the bus reset# 
possibly gated by external circuitry. 

8. SCSI Message protocol is totally transparent to the chip. 

9. SCSI I/O comaand protocol Is completely transparent to the 
chip. 
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S1.0 iHIIIALi2AIICii-l£I£S-£m£=il£»D£-Eii£I 


Below are the steps that a user of the SCSI Interface Chip would 
typically perforn after the chip Is powered-up or rese^. It Is 
assumed that no errors occur* 

1* Loop on reading the Diagnostic Status Register until the 
Seif-Diagnostic Complete bit is on* 

2* Check the Diagnostic Comnand Status and Seif-Diagnostic 
Status bits of the Diagnostic Status Register for alt zeroes 
(no errors)* 

3* Lead the Control Register with the desired Information 
(Parity Enable* Reselect Enable* Select Enable)* 

It is noted that immediately following step 3 the chip is in the 
disconnected state* If Reselect Enable or Select Enable are 
turned on* an interrupt can occur prior to issuino any commands 
to the chip* 
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32.0 iHIIiAIflJg-mS 


Below are the steps that the user of the SCSI Interface Chip 
would follow In performing a complete 1/0 function as an 
initiator. For this typical example* It is assumed that the 
initiator and target both can handle messages and are able to 
disconnect and reconnect during the function. To simplify this 
example* it is further assumed that no errors or exceptions occur 
during the entire operation. 


INITIATOR SELECTS TARGET 

1. Load the Destination ID Register with the target’s ID. 

2. Load the Transfer Counter to program the sefectlon 
timeout. Write to each of the three 8-bit registers. 

3. Load the Command Register with a SELECT W/ATN command. 

4. Wait for an interruot. 

5. Read the Auxiliary Status Register. 

6. Read the Interrupt Register. 

7. Chech for a Function Complete Interrupt that indicates the 
SELECT W/aTN was successful. 

(The user is now in the connected initiator state). 


INITIATOR SENDS ID MESSAGE 
d. Wait for an interrupt. 

9. Reao the Auxiliary Status Register. 

10. Read the Interrupt Register. 

11. Check the interrupt. A Bus Service Interrupt should have 
occurred indicating that the target has activated REO f 
an information transfer. 





B2-2 

B2/07/24S| 

functiokal defikition 

SCSI INTERFACE CHIP P/N: 346-00103A2 Re».A 

APPENDIX B - TYPICAL OPERATIONAL FLOW 


aZ.O INITIATOR ROLE 


1Z» Check the I/0» C/D> and MS6 bits read fro* the Auxiliary 

Status Register. The target should be requesting a ><essaQe 
Out phase to receive the "Identify" message. 

13. Load the Command Register with a Transfer Info command. 

Since the "Identify" message is a single byte» program the 
Single Byte Transfer bit on and the OHA Mode bit off. 

lA* Read the Auxiliary Status Register. 

15. Check the Data Register Full bit. 

16. Repeat (14) and (15) until Data Register Full is off. 

17. Write the "Identify" message Into the Data Register. 

18. Wait for an interrupt. 

19. Read the Auxiliary Status Register. 

20. Read the Interrupt Register. 

21. Check the interrupt. Another Bus Service interrupt should 
have occurred indicating that the target again has 
activated REQ for another information transfer. 


INITIATOR RECEIVES'DISCONNECT MESSAGE 

(NOTEJ The target is not required to send a Disconnect 
message and disconnect at this point. It may request the 
command before disconnecting or not disconnect at all. If 
the target does not issue the Disconnect message here» 
proceed to step 65.) 

22. Check the 1/G$ C/D» and MSG bits read fro* the Auxiliary 
Status Register. The target should be requesting a "essage 
In phase. 

23. Load the Command Register with a Transfer Info command. 
The Single Byte Transfer bit should be on and the DMA Mode 
bit off. 

24* Read the Auxiliary Status Register* 

25* Check the Data Register Full bit* 
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26. Repeat (2^) and (25) until Data Register Full Is on. 

27. Read the Data Register. 

28. Check the message. The target should have sent a 

•Disconnect* message indicating that he mill reconnect 
later to complete the I/O function. 

29. Walt for an Interrupt. (It Is noted that this interrupt 

may occur any time after the Transfer Info command was 
loaded* step (23). The user must handle the possible 
occurrence of this interrupt during steps (24)-{28). One 
way the user can handle this is to set an interrupt flag in 
the Interrupt service routine* mask any more interrupts* 
and then complete steps (24)-(2a). If the interrupt Is a 
Disconnect* it would need immediate service.) 

30. Read the Auxiliary Status Register. 

31* Read the Interrupt Register* 

32. Check the Interrupt. A Function Complete should h. ^ 

occurred indicating that the last byte of the message has 
been received. The chip has left ACK on so that ATM can be 
set on if the message needs to be rejected. 

33. Load the Command Register with a Hessage Accepted command. 

INITIATOR WAITS FOR DISCONNECTION 

34. Walt for an Interrupt. 

35. Read the Auxiliary Status Register. 

36. Read the Interrupt Register. 

37. Check the Interrupt. The target should have disconnected 

causing a Disconnected interrupt. 

(The user Is now In the disconnected state and may start or 
handle I/O functions for any other logical unit. For this I/O 
function to continue the user must wait until reselected by the 
target while In the disconnected state. This is where step (33) 
continues the flow.) 
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INITIATOR IS RESELECTED 

38. Walt for an Interrupt. 

39. Read Auxiliary Status Register. 

40. Read Interrupt Register. 

41. Check the Interrupt. Assuming the target has now 
reseiected the user to continue the I/O function* a 
Reseiected interrupt should have occurred. 

(The user Is now In the connected Initiator state.) 

INITIATOR RECEIVES ID NESSASE 

42. Walt for an Interrupt. 

43. Read the Auxiliary Status Register. 

44. Read the Interrupt Register. 

45. Check the interrupt. A 8us Service Interrupt should have 
occurred indicating that the target has activated REQ for 
an Tnforaatlon transfer. 

46. Check the I/O* C/D* and MSS bits read from the Auxiliary 

Status Register. The target should be requesting a-Message 
In phase to Identify the I/O. 

47. Load the Command Register with a Transfer Info Command* 

Single Byte Transfer ■ i and DMA Mode • 0. 

48. Read the Auxiliary Status Register. 

49. Check the Data Register Full bit. 

50. Repeat (48) and (49) until Data Register Full Is on. 

51. Read the Data Register. 

52. Check the message. The target should have sent an 

"loentify" message which contains the logical unit number 
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for the I/O. 

53. Read the Source ID Register, 

54. Check the contents of the Source ID Register to deterselne 
which device did the reselection. 

55. Having Identified the device and logical unit number* the 

user can- now retrieve the conaano* data* and status 

pointers for this I/C and store them In a working pointer 
area. Note that the pointers and working pointers are kept 
by the user outside of the SCSI Interface Chip, 

56. Walt for an Interrupt, (Note that this Interrupt may occur 

any time after step (47), If it occurs during steps 

(48)-(55)* the user can set an interrupt flag In the 

interrupt service routine* mask any sore Interrupts* and 
then complete steps (48)-(55). A Disconnect Interrupt 
would need service immed lateiy. } 

57. Read the Auxii.iary Status Register. 

58. Read the Interrupt Register. 

59. Check the Interrupt. A Function Complete should have 

occurred Indicating that the last byte of the message has 

been received. The chip has left ACK on so that ATN can be 

set on If the message needs to be rejected, 

60. Load the Command Register with a Message Acceoted command. 


INITIATOR TRANSFERS COMMAND* DATA, OR STATUS 

61. Wait for an Interrupt. 

62. Read the Auxiliary Status Register. 

63. Read the Interrupt Register, 

64. Check the Interrupt. A 8us Service Interrupt should have 
occurred Indicating that the target has activated ®SQ for 
another information phase. 

65. Check the I/O* C/0* and MSG bits read from the Auxiliary 
Status Register. The target should be requesting 
Command* Data* or Status phase. 
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66. Prepare circuitry external to the chip for the requested 

transfer by using the appropriate working pointer. 

67. Load the Transfer Counter for the ffaxinun number of bytes 

to be transferred. Write to each of the three 8—bit 

registers. (This step would be omitted for a single byte 

tr ansfer.) 

68. Load the Conmand Register with a Transfer Info conaand. 

For command or data transfers normally Single Byte Transfer 
« 0 and DMA Mode » 1. For*status these bits might be 1 arwl 
0* respect!vely. 

69. If Single Byte Transfer ■ 0» go to step (74). 

70. Read the Auxiliary Status Register. 

71. Check the Data Register Full bit. 

72. Repeat (70) and (71) until the Data Register Full bit Is 
off. 

73. Write the Data Register (with the status byte). 

74. Walt for an Interrupt. 

75. Read the Auxiliary Status Register. 

76. Read the Interrupt Register, 

77. Check the interrupt, A Bus Service interrupt should have 
occurred Indicating that the target has activated REO for a 
different information phase. 


INITIATOR UPDATES WORKING POINTER FOR LAST TRANSFFR 

78. IF the last transfer was a single byte» go to step (B2). 

79. Check the Transfer Counter Zero bit in the Auxiliary Status 
Register. 

80. If Transfer Counter Zero ■ 1* go to step (82). 

31. Read the Transfer Counter. 

82. Update the pointer for the last Information 
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phase. (Note that the stored pointer is not updated now. 
Stored pointers are updated only when a "Save State" or 
"Coaaand Complete" message is received.) 


INITIATOR CHECKS NEW PHASE TYPE 

33. Check the I/O# C/0# and MSG bits read from the Auxiliary 
Status Register. 

84. If the target Is requesting a Command# 0-ata# or Status 
phase# go back to step (66). 


INITIATOR RECEIVES MESSAGE 

35. Otherwise# the target should be requesting a Message In 
phase. Load the Command Register with a Transfer Info# 
Single Byte Transfer ■ 1 and DMA Mode ■ 0. 

36. Read the Auxiliary Status Register. 

87. Check the Data Register Full bit. 

33. Repeiit (36) and (37) until Data Register Full is on. 

39. Read the Data Register# which contains the message. 

90. If the message is a "Command Complete"# go to step (113). 

91. If the message Is a "Disconnect"# go to step (1C3). 


INITIATOR HANDLES SAVE STATE MESSAGE 

92. Otherwise# for normal operation# the message should be a 
"Save State". In this case# the user should save the state 
of the working pointers by moving them to the stored 
pointer area. 

93. Wait for an Interrupt. (Note this Interrupt may occur any 

time after step (35). If It occurs before step 193)# the 
user can set an Interrupt flag In the Interrupt service 
routine# mask any more interrupts# and then proceed to 
complete the steos prior to (93). If a Disconnect 

interrupt occurs before Data Register Full goes i 
following (85)# It would need to be serviced Immedlarel 
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94, Read the Auxiliary Status Register, 

95, Read the Interrupt Register, 

96, Check the interrupt, A Function Complete should have 
occurred Indicating that the last byte of the message has 
been received. The chip has left ACK on so that ATN can be 
set on if the message needs to be rejected, 

97, Load the Command Register with a Passage Accepted command, 

98, Walt for an Interrupt, 

99, Read the Auxiliary Status Register, 

100, Read Che Interrupt Register, 

101, Check the Interrupt, A Bus Service Interrupt should have 

occurred indicating that the target has activated REO for 
another information phase, 

102, Go to step (83), 


INITIATOR HANDLES DISCONNECT PESSASc 

103, Wait for an Interrupt, (Note that this Interrupt may occur 

any time after step (85). If It occurs before step (103)» 

the user can set an Interrupt flag in the interrupt service 
routine* mask any more interrupts* and then proceed to 
complete the steps prior to <103), If a Disconnect 

interrupt occurs before Data Register Fuif goes on 
following (851* it would need to be serviced immediately,) 

104, Read the Auxiliary Status Register, 

106, Read the Interrupt Register, 

106, Check the interrupt, A Function Complete should have 
occurred indicating that the last byte of the message has 
been received. The chip has left ACK on so that ATN can be 
set on if the message needs to be rejected, 

107, Load the Command Register with a Message Accepted command. 


INITIATOR WAITS FOR DISCONNECTION 
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108. Wait for an interrupt. 

109. Read the Auxiliary Status Register. 

110. Read the Interrupt Register. 

111. Check the interrupt. After sending the "Disconnect" 
■essagei the target should have disconnected resulting in a 
Disconnected interrupt. 

112. So to step (38). (The note prior to (38) applies.) 


INITIATOR HANDLES COMMAND COMPLETE MESSAGE 

113. Save the state of the working pointers by moving the* to 
the stored pointer area. 

114. Wait for an interrupt. (Note this interrupt may occur any 
time after step (85). If it occurs before (114)> the user 
can set an Interrupt flag In the Interrupt service routl'* 
mask any more interrupts* and then complete the steos pf 

to {114)’. If a Disconnect Interrupt occurs before <* 
Register Full goes on following (35)* it would need to be 
serviced immediately. 

115. Read the Auxiliary Status Register. 

116. Read the Interrupt Register. 

117. Check the interrupt. A Function Complete should have 
occurreo indicating that the last byte of the message has 
been received. The chip has left ACK on so that atn can be 
set on if the message needs to be rejected. 

118. Load the Command Register with a Message Accepted command. 


INITIATOR WAITS FOR DISCONNECTION 

119. Wait for an Interrupt. 

120. Read the Auxiliary Status Register. 

121. Read the Interrupt Register. 

122. Check the interrupt. After sending the "Command Comoleh-- 
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messa 9 e» the target should have disconnected resulting in a 
Disconnected interrupt* 

(The 1/C function Is now complete. The user Is back In the 
disconnected state.) 

NOTE* Steps 14-16 and 70-72 can be omitted if the microprocessor 
guarantees that one full clock cycle elapses between loading 
the Command Register and loading the Data Register. This 
should be the normal case* 





S'?-! 

82/07/2A 

FUNCTIONAL DEFINITION 

SCSI interface chip P/N: 348-0010342 Rev.* 

APPENDIX 8 - TYPICAL OPERATIONAL FLOW 


83.0 TARGET ROLE 


B3.0 


Below are the steps that the user of the SCSI Interface Chip 
Mould follow in performing a complete I/O function as a target. 
For this typical example* it is assumed that the target and 
initiator both can handle messages and are able to disconnect. 
It is also assumed that no errors or exceptions occur during the 
entire operation. The seguence of steps begins after the chip 
has been selected as a target. 


target is selected 

1. Wait for an Interrupt. 

2. Read the Auxiliary Status Register. 

3. Read the Interrupt Register. 

4. Check the Interrupt. Selected and Pus Service Interrupts 
should have occurred Indicating that the chip has been 
selected as a target and the initiator has asserted the ATH 
s i gna I . 

{The user is now In the connected target state.) 


TARGET RECEIVES ID MESSAGE 

5. Load the Command Register with a RECEIVE MESSAGE OUT 
command* Single Byte TRANSFER ■ I* DMA MCDE « 0. 

6. Read the Auxiliary Status Register. 

7. Check the Data Register Full bit. 

8. Repeat (6) and 17) until Data Register Full is on. 

9. Read the Data Register. 
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10. Check the message. The Initiator shoulo have sent en 
"Identify” aessage xhich Indicates whether the Initiator 
can disconnect and contains the logical unit number for the 
I/O. 

11. Read the Source ID Register. 

12. Check the ID Valid bit. It will be on for an Initiator 
Mhich can disconnect. (The user now has the Initiator ID 
and the logical unit number Mhich uniquely defl’nes an I/O. 
The user may record this information and disconnect. 

13. Walt for an Interrupt. (Note that this interrupt way occur 

any time after step (9J. If It occurs during steps (10) - 

(12)» the user may set an Interrupt flag In the Interrupt 
service routine* cask any sore Interrupts* and then 
complete steps (10) - (12).) 

14. Read the Auxiliary Status Register. 

15. Read the Interrupt Register. 

16. Check the Interrupt. A Function Complete should have 
occurred indicating that the ID message has completed. 

(The user Is back In the connected target state. If It Is 
desired not to disconnect at this point* the user should go 
to step (43).) 


TARGET SENDS DISCCNNECT NESSAGE AND DISCONNECTS 

17. Load the Command Register with a SEND MESSAGE IN with 
Single Byte Transfer ■ 1 and DMA Mode • 0. 

16. Read the Auxiliary Status Register. 

19. Check the Data Register Full bit. 

20. Repeat (18) and (19) until Data Register Full is off. 

21. write the "Disconnect" message Into the Data Register. 

22. Wait for an interrupt. 

23. Read the Auxiliary Status Register. 
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24# Read the Interrupt Register. 

25. Check the interrupt. A Function Coirpiete interrupt should 
have occurred indicating that the Message .was sent 
success fully. 

26. Load the Connand Register with a DISCONNECT comnand. 

(The DISCONNECT coaaand immediately breaks the connection. 
The user is now back in the disconnected state and when 
ready to continue the I/O operation# starts again at step 
(27).) 


TARGET RESELECTS INITIATOR 

27. Load the Destination ID Register with the initiator*s 10. 

23. Load the Transfer Counter to program the reselectlon 

timeout. Write to each of the three 8-olt registers. 

29. Load the Command Reg i ster- with a RESELECT command. 

30. Wait for an interrupt. 

31. Read the Auxiliary Status Register. 

32. Read the Interrupt Register. 

33. Check the Interrupt. A Function Complete Interrupt should 

have occurred Indicating that the RESELECT was successful. 

(The user is now in the connected target state.) 


TARGET SENDS ID MESSAGE 

34. Load the Command Register with a SEND MESSAGE IN command# 
Single Byte Transfer ■ 1 and DMA Mode • 0. 

35. Read the Auxiliary Register. 

36. Check the Data Register Full bit. 

37. Repeat (35) and (36) until Data Register Full Is off. 

38. Write the widentlfy" message Into the Data Register. 
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39. WsJt for an Interruot. 

40. Read the AuxHIary Status Register. 

41. Read the Interrupt Register. 

42. Check the Interrupt. A Function Complete Interrupt should 
have occurred indicating that the message Has sent 
successfuI Iy• 


TARGET RECEIVES COMMAND OR TRANSFERS DATA 

43. Load the Transfer Counter for a coamand or data transfer. 

44. Load the Command Register with a RECEIVE COMMAND» RECEIVE 
DATA» or a SEND DATA command with Single Byte Transfer ■ 0 
and DMA Mode > 1. 

45. Wait for an interrupt. 

46. Read the Auxiliary Status Register. 

47. Read the Interrupt Register. 

48. Check the Interrupt. A Function Complete Interrupt should 
have occurred indicating that the transfer was successful. 

49. To 00 a data transfer* go back to (43). 

50. If the I/O function is complete go to step (62] to send 
status and the "Command Complete" message. Otbervise* 
proceea to "Save State" and disconnect aith the Intent of 
reconnecting later. 


TARGET SENDS SAVE STATE AND DISCONNECT MESSAGES AND DISCONNECTS 

31. Load the Command Register with a SEND MESSAGE IN with 
Single Byte Transfer • 1 end DMA Mode ■ C/. 

52. Read the Auxiliary Status Register. 

53. Check the Data Register Full bit. 

54. Repeat (52) and (53) until Data Register n Is off. 
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55. Write the "Save State" aessage into the Data Register. 

56. Wait for an interrupt. 

57. Read the Auxiliary Status Register. 

5o. Read the Interrupt Register. 

59. Check the interrupt. A Function Complete interrupt should 
have occurred indicating that the message was sent 
successful Iy. 

60. Repeat steps {51)-(59) for a "Disconnect" message. 

61. Load the Command Register with a DISCONNECT command. 

(The DISCONNECT command Immediately breaks the connection. The 
user is now back In the disconnected state and when ready to 
continue the I/O operation^ starts again at step (27).) 

TARGET SENDS STATUS BYTE 

62. Load the Command Register with a Send Status command with 
Single Byte Transfer • 1 and DMA Mode • C. 

63. Read the Auxiliary Status Register. 

64* Check the Data Register Full bit* 

65. Repeat (63) and (64) until Data Register Full Is off. 

66. Write the status byte into the Data Register* 

67. Wait for an interrupt. 

68. Read the Auxiliary Status Register* 

69. Read the Interrupt Register. 

70. Check the interrupt. A Function Complete interrupt should 
have occurred Indicating that the status byte was sent 
success fu11y. 

TARGET SENDS COMMAND COMPLETE MESSAGE 
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71. Load the Coesand Register with a SEND MESSAGE IN with 
Single Byte Transfer ■ 1 and DMA Mode ■ 0. 

72. Read the Auxiliary Status Register. 

73. Check the Data Register Full bit. 


74. 

Repeat 

(72) 

and (73) 

until Data 

Register 

Full Is 

of f . 

75. 

Write 

the 

"Command 

Complete" 

message 

1 nto 

the Data 


Register. 

76. Wait for an interrupt. 

77. Read the Auxiliary Status Register. 

78. Read the Interrupt Register. 

79. Check the Interrupt. A Function Coaiplete interrupt should 
have occurred Indicating that the aessage was sent 
successfuliy• 

30. Load the Consiand Register with a DISCONNECT eomnand. 

(The I/O function is now coaplete. The user is back in the 
disconnected state.) 

NOTE* Steps 18-20» 35-37^ 52-54, 63-65, and 72-74 can be omitted if 
the microprocessor guarantees that one full clock cycle elapses 
between loading the Command Register and loading the Data 
Register. This should be the normal case. 
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Cl.O USER INTERRUPT SERVICE ROUTINES 




This, section defines all of the possible Interrupt conditions 
that can occur and provides the user Mith a suggested response. 

SeloM is a list of the interrupting condition bits and auxiliary 
status bits. It is noted that when interrupted the user should 
first read and save the Auxiliary Status Register and then the 
Interrupt Register. The process of reading the Interrupt 
Register clears the Interrupt and allows the chip to Interrupt 
again. 


INTERRUPTS 

0 Function Conpiete 
i Bus Service 
Z Disconnected 

3 Se iected 

4 Reselected 

5 (Not Used) 

6 Invalid Conmand 

7 (Not Used) 


AUXILIARY STATUS 

0 (Not used) 

1 Transfer Counter Zero 

2 Paused 

3 I/O 

4 C/0 

5 MS6 

6 Parity Error 

7 Data Register Fui i 


At any point In time prior to an interrupt# the user must know If 
he is disconnected# connected as a target# or connected as an 
initiator. This state deterelnes which coaaands that are valid 
for hie to execute and it deterialnes what his interrupt service 
routine should be. Below are suggested Interrupt service 
routines for each state. 
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C2.0 INTERRUPT SUMMARY 


C2.0 iiiimiiEi-iiJiimi 


USER STATE 


INTERRUPTS 

<7-0) 

AUXILIARY 

STATUS 

17-0) 

0isconn ected 
Disconnected 
Disconnecteo 
01sconnected 


0000 1000 
0000 1010 
0001 0000 
OCOO 0001 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

Disconnected 


0000 OlOu 

XXXX 

XXXX 

0isconnected 
0isconnected 


0100 0000 
Ail others 

XXXX 

XXXX 

XXXX 

XXXX 

Connected as 
Connected as 

Target 

Target 

0000 0010 
0000 0001 

XXXX 

xoxx 

XXXX 

XXXX 

Connected as 

Target 

0000 0011 

xoxx 

XXXX 

Connected as 

Target 

0000 0001 

XIXX 

XXXX 

Connected as 

Target 

0000 ,001 i 

XIXX 

XXXX 

Connected as 
Connected as 

Target 

Target 

0100 cooo 
All others 

XXXX 

XXXX 

XXXX 

XXXX 


EVENT 


Selected as target* ATN off* 
Selected as target* ATN on. 
Reseiected as Initiator, 
SELECT W/ATN, SELECT W/0 ATN* 
or RESELECT* command 
completed successfully. 

No response fro* destination 
while executing a SELECT or 
RESELECT command* 

Invalid cocmand issued* 
Hardware Error - should not 
occur* 


ATN received* 


SEND or 

RECEIVE 

c 

0 

mmB 

nd 

compie 

ted 

succe 

s 

sf u 

1 1 y • 

SEND or 

REC 

ElVE 

c 

0 

mmn 

nd 

comp 1 e 

ted 

1 ATN 


as 

turn 

on dur 

1 ng 

the 

t 

r 

arts 

f er. 

RECEIVE 

command 

t 

€ 

r» 1 

nate 

due to 

8 

bus 

pa 

r 

Ity 

err 

RECEIVE 

c ommard 

t 

t 

rm 1 

nate 

due to 

a 

bus 

Da 

r 

Ity 

e rr 

and ATN i 

s on 

• 




Inval id 

COtt 

mand 

1 

s 

sue 

d* 


Hardware Error - should not 
occur * 


Connected 

as 

In It 1ator 

0000 

0010 

XXXX 

XXXX 

Reauest from Ta 
be serviced. 

rget needs to 

Connected 

as 

In Itiator 

OOCO 

0100 

xoxx 

XXXX 

Target disconne 
bus. 

cted from 

Connected 

as 

In it 1ator 

0000 

0001 

XXXX 

XXXX 

TRANSFER for Me 

ssage In has 
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C2.0 INTERRUPT SUNMART 


Connected as Initiator 0000 0100 


Connected as Initiator ,0000 .0010 


Connected as Initiator 0100 0000 
Connected as Initiator Ail Others 


XIXX XXXX 

XIXX XXXX 


XXXX XXXX 
XXXX XXXX 


coupieted. 

Tar get disconnected from bus 
and did not respond to ATN 
due to a parity error. 

Request from Target needs to 
be serviced. A parity 
error was previously 
detected and ATN turned 
on. 

Invalid command issued. 

Hardware Error - should not 
occur . 
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C3.0 USER DISCONNECTED ISR 


C 3.0 


In this state the user is curreatly logically disconnected from 
the SCSI bus or uas disconnected at the time the last command to 
the chip Mas issued* Valid commands that may have been Issued in 
this state are listed belOM* 


! SELECT W/ATN 

Interrupt —+ SELECT «/0 ATN 
} RESELECT 


! PAUSE 

Immediate —+ CHIP RESET 


Beiou are descriptions of ail interrupts that nay occur in this 
state* 

INTERRUPTS (7-0)» 0000 1000 
AUXILIARY STATUS (7-0): XXXX XXXX 
REASON FOR INTERRUPT* 

User has been selected as a target* ATN Mas not turned on 
by the Initiator; therefore# he Is not capable of using 
messages (except "Command Complete") and cannot disconnect 
prior to completing the function* 

SU66ESTE0 RESPONSE* 

User should set up the Transfer Counter# Issue a RECEIVE 
COKHAND# and proceed Mith the function thru status phase and 
"Command Complete" message. 


INTERRUPTS (7-0)* 0000 1010 

AUXILIARY STATUS (7-0)*^XXXX XXXX 
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C3.0 USER DISCONNECTED iSR 


REASON FOR INTERRUPT* 

User has been selected as a target. ATN was turned on by 
the initiator; therefore* he is capable of using messages. 

SUGGESTED RESPONSE* 

User should read the Source ID Register. If the ID Valid 
bit is not on* the initiator cannot be disconnected until 
the function is completed. The user should then proceed by 
setting the Transfer Counter and issuing a RECEIVE MESSAGE 
CUT. If the ID Valid bit is on* the user should still Issue 
a RECEIVE MESSAGE OUT and use the ID message* if sent* to 
determine ♦•hether the initiator can disconnect. In either 
case the user can proceed with the function. 


INTERRUPTS 17-0)* 0001 0000 

AUXILIARY STATUS i7-0)* XXXX XXXX 
REASON FOR INTERRUPT* 

User has been reselected as an initiator. It is impli 
that the target has disconnect and control mess 

capabiIity. 

SUGGESTED RESPONSE* 

User eust wait for another interrupt* either Bus Service or 
Disconnected. Normally* a Bus Service Interrupt for a 
Message In phase for sending an "ID" message would be 
expected. 


INTERRUPTS 17-0)* 0000 0001 

AUXILIARY STATUS {7-0)* XXXX XXXX 
REASON FOR INTERRUPT* 

The user command has been completed successfully. SELECT 
W/ATN or SELECT V/0 ATN implies that the user has been 
successfully connected to a target and Is now acting as an 
initiator. RESELSCT implies that he has been reconnected to 
an initiatior and is now acting as a target. 

SUGGESTED RESPONSE* 

User proceeds with his intended command seguence. After 
either SELECT command he waits for a Bus Service or 
Disconnected interrupt. After a RESSLECT* he should issue 
SEND MESSAGE IN in order to transmit an "ID" message. 
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C3.Q USER DISCONNECTED ISR 


INTERRUPTS (7-0)» 0000 0100 

AUXILIARY STATUS <7-0)1 XXXX XXXX 


REASON FOR INTERRUPTS 

Vfhlle executing a SELECT or RESELECT co»roand» no response 
(BSY) was received from the destination device within the 
specified timeout* The operation was aborted* 


SUGGESTED RESPONSEi 

User should retry a limited number of times* 


INTERRUPTS (7-0): 0100 0000 

AUXILIARY STATUS (7-0): XXXX XXXX 
REASON FOR INTERRUPT: 

The user issued a command that Is not valid In the 
disconnected state* 

SUGGESTED RESPONSE* 

If the command is valid# retry or Issue CHIP RESET and 
retry. 


INTERRUPTS (7-0)* All Others 

AUXILIARY STATUS (7-0)* XXXX XXXX 

REASON FOR INTERRUPT* 

Chip »aIfunc 11 on. 


SUGGESTED RESPONSE* 

Issue chip reset and retry operation 
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C4.0 USER CONNECTED AS TARGET ISR 


C4.0 


In tMs state the user is logically connected on the SCSI bus in 
the Target role, Coaiaands that are valid to Issue In this state 
are I Isted be Iom: 

J RECEIVE COMMAND 
J RECEIVE DATA 
! RECEIVE MESSAGE OUT 
t RECEIVE UNSPECIFIED OUTPUT 
Interrupt —+ SEND STATUS 
! SEND DATA 
: SEND MESSAGE IN 
5 SEND UNSPECIFIED INPUT 


♦— 

J PAUSE 

laaediate ~+ DISCONNECT 
! CHIP RESET 


In order to service and interrupt in this state the user should 
knox if he has a command pending that will result in an interrupt 
and Mhat the command Is, 

aeioH is a descritplon of the Interrupts that may occur In this 
state , 


INTERRUPTS (7-0)» 0000 0010 
AUXILIARY STATUS 17-0)J XXXX XXXX 
REASON FOR INTERRUPT? 

ATN has been received from the initiator. If this interrupt 
is received after issuing an interrupting command# the 
command was not and Milt not be executed by the chio, 

SUGGESTED RESPONSE* 

User should Issue a RECEIVE MESSAGE OUT to determine why t.' 
initiator set ATM, If a command was aborted# it vlii n - 
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C4.0 USER CONNECTED AS TARGET ISR 


to be reissuec. 


INTERRUPTS (7-0)J 0000 OOCl 

AUXILIARY STATUS (7-0)* XOXX XXXX 
REASON FOR INTERRUPT* 

A SEND or RECEIVE cootaand has conpieted successfully. 
SUGGESTED RESPONSE* 

User proceeds with function by Issuing any other valid 
conaand• 


INTERRUPTS (7-0)* 0000 0011 

AUXILIARY STATUS (7-0)* XOXX XXXX 
REASON FOR INTERRUPTS 

A SEND or RECEIVE cosmand has conpieted. ATN was turned on 
by the initiator during the transfer. 

SUGGESTED RESPONSE* 

User should issue a RECEIVE MESSAGE OUT to determine why the 
user set ATN. 


INTERRUPTS (7-0)* 0000 0001 
AUXILIARY STATUS (7-0)* XIXX XXXX 
REASON FOR INTERRUPT* 

A RECEIVE comeand terminated cue to a bus parity error. 
(ATN Is not on.) 

SUGGESTED RESPONSE* 

If the error occurred during a RECEIVE MESSAGE OUT, the user 
should issue a SEND MESSAGE IN, "Message Parity Error" 
followed by a RECEIVE MESSAGE OUT In order to retry the 
message. If the error occurred during another RECEIVE 
command, the user should Issue a SEND MESSAGE IN, "Restore 
State", and retry the entire transmission. In either case, 
the number of retries should be limited. 


INTERRUPTS (7-0)* 


00,uO uOll 
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C4,0 USER CONNECTED AS TARGET ISR 


AUXILIARY STATUS (7-0)J XIXX XXXX 
REASON FOR INTERRUPT: 

A RECEIVE coamand terminated due to a bus parity errorj and 
the initiator is asserting ATN« 

SUGGESTED RESPONSE: 

Similar to previous Interrupt# except If error did not occur 
on a message then the ATN should be serviced first by 
Issuing a RECEIVE MESSAGE OUT. 


INTERRUPTS (7-0): 0100 0000 

AUXILIARY STATUS (7-0): XXXX XXXX 
REASON FOR INTERRUPT: 

The user issued a command that is not valid in the connected 
target state. 

SUGGESTED RESPONSE: 

If the command is valid# retry or issue CHIP RESET and re j 
the entire operation. 


INTERRUPTS (7-0): All Others 

AUXILIARY STATUS (7-0): XXXX XXXX 

REASON FOR INTERRUPT: 

Chip malfunction. 

SUGGESTED RESPONSE: 

Issue chip reset and retry operation. 
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C5.0 USER CONNECTED AS INITIATOR ISR 


C5.0 


In this state the user is logically connected on the SCSI bus in 
the Initiator role, Comnands that are valid to issue in this 
state are listed beloMt 

J TRANSFER INFO 
Interrupt —+ TRANSFER PAD 


+— 

J MESSAGE ACCEPTED 
\ SET ATN 

laimedlate —+ DISCONNECT 
5 CHIP RESET 


In order to service an interrupt the user should know if he has a 
coemand pending that will result in an 'interrupt and what the 
eoniRand is* He should also remenber what the information phase 
was at the tine he issued the last TRANSFER connand* 

Below is a description of the interrupts that eay occur in this 
state « 


INTERRUPTS (7-0)* OOCC 0010 
AUXILIARY STATUS (7-0)* XXXX XXXX 
REASON FOR INTERRUPT* 

A REQ has been received from a target that the chip cannot 
service automat)ca 11y* This may occur prior to issuing a 
TRANSFER command# when a REQ is received after TC“0 during a 
TRANSFER command# or when an information phase change is 
detected by the chip during a TRANSFER command* 

SUGGESTED RESPONSE* 

Determine if an information phase change has occurred by 
comparing I/O# C/0# and MSG In the Auxiliary Status with the 
past information phase. If the phase type changed# read the 
Transfer counter and update working pointers for the old 
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C5.0 USER CONNECTED AS INITIATOR ISR 


phase and then proceed to set up for the new transfer. If 
the phase did not change/ then the Transfer Counter Zero bit 
should be set and a buffer overflow has occurred. 


INTERRUPTS (7-0)* 0000 0100 
AUXILIARY STATUS (7-0)* XXXX XXXX 
REASON FOR INTERRUPT* 

The target disconnected fro* the bus. The disconnection aiay 
or *ay not be unexpected depending on the previous sequence 
of events, 

SUGSESTcO RESPONSE* 

The user does housekeeping to complete his Initiator role. 


INTERRUPTS (7-0)* 0.00.0 0,001 
AUXILIARY STATUS (7-0)* XXXX XXXX 
REASON FOR INTERRUPT* 

A TRANSFER comaand for a Message In phase has completed. 
The chip has left ACK active on the bus, 

SUGGESTED RESPONSE* 

The user should examine the message. If the user wants to 
reject the message/ a SET ATN followed by a MESSAGE ACCEPTED 
should be Issued, If the user wants to accept the message/ 
only the MESSAGE ACCEPTED command should be issued. 


INTERRUPTS (7-0)* 0000 OlOO 
AUXILIARY STATUS (7-0)* XIXX XXXX 
REASON FCR INTERRUPT* 

The target disconnected from the bus at a time when ATN was 
cn due to a parity error, 

SUGGESTED RESPONSE* 

The user should consider this I/O to be bad since the target 
never sent a Message Out to find out about the parity 
error. The I/O should probably be aborted. 
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INTERRUPTS C7-0): 004*0 0010 
AUXILIARY STATUS (7-0): XIXX XXXX 
REASON FOR INTERRUPT: 

A REO from the target cannot be serviced autonaticafIy by 
the chip. Alsof a parity error occurred during the fast 
TRANSFER INFO command. The interrupt occurs not at the time 
of the parity error> but when TC*0 or when the target 
changes information phases. The chip automatically sets ATN 
at the time of the parity error. 

SUGGESTED RESPONSE: 

The user should determine If a phase change occurred by 
using 1/Or C/0# and HS6. If the phase changed and the new 
phase is a Nessage Out# the user sends either a "Message 
Parity Error" or a "Retry" message depending on whether the 
iast phase was a message phase. If the phase changed and 
the new phase is not a Message Out# the user should service 
the new phase and issue a TRANSFER command. (The chip will 
keep ATN on until a Message Out is sent with ”'"C*C.) IT the 
pnase did not change and the TC«C# then a buffer overflow 
occurred in addition to the parity error. 


INTERRUPTS (7-0)* 0100 0000 

AUXILIARY STATUS (7-0)* XXXX XXXX 
REASON FDR INTERRUPT* 

The user issued a command that is not valid in the connected 
initiator state. 

SUGGESTED RESPONSE* 

If the command is valid# retry or issue CHIP RESET and then 
retry the entire operation. 


INTERRUPTS (7-0)* Ati Others 

AUXILIARY STATUS (7-0)* XXXX XXXX 

REASON FOR .INTERRUPT* 

Chip maffunction. 

SUGGESTED RESPONSE* 

Issue chip reset and retry operation. 
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01.0 MICROPROCESSOR INTERFACE 


Dl.O l!l££D£JJ3i:mj]R-I£lI£5fi££ 


The signals used to Interface the SCSI chip to the niicroorocessor 
are listed in Section 2.1. An example of how these is IgnaIs are 
interfaced is shown In Figure Cl. The SCSI chip is.1 attached to 
the aicroprocessor*s Address# Data# and Control |u$ as shown. 
For high transfer rates* the DMA CONTROL LOGIC b I oclf:. should be 
Included so that the SCSI interface will be allowed to "steal" 
memory cycles. This Is achieved through the use of two handshake 
signals* OREQ and OACK/. 

j 

If high speed is not required* the DMA CONTROL LOGIC block aay be 
omitted and DACK/ must be externally pulled up. In this case* 
all data transfers wiiil be accomplished by means of CS/ and th€ 
address lines. , 

Maximum data transfer rats would be accomplished If the 
CONTROL LOGIC were replaced with a dedicated data buffer . 
associated control logic. 
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02.0 5fSJLIliI£fi£ii£ 


The suggested interface between the chip and the SCSI 
differential transceivers is shown In Figure D2. Figure D3 shows 
the suggested interface between the SCSI chip and single-ended 
dslvdrs and receivers. In each caser the 3 to 8 decoder enables 
tw4 ID bit onto the SCSI bus when BSYQUT Is active but TGS and 
I6S* are inactive (Arbitration phase). At the same time# all 
other data bit receivers are enabled for reading and the SCSI 
chip drives the selected ID data bit high. 

The Data Bus drivers are enabled together when OBEN/ Is tow. At 
all "other times* the Data Bus receivers are enabled. 

The AGK and ATN drivers are enabled when I6S Is active (Initiator 
Role). The HS6* C/0* I/O* and REQ drivers are enabled when TGS 
Is active (Target Role). 
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